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¡ļ±°¹f»÷Å
× ²Û² ºÄgÂ[ ² >³ÅiÅg[ ² ³¹f»Åe ÇkÉ&å  É&ÇkÉÚ 
́[ ® þ ²Û² °̧ Ç [<Å̧ ² ¥³
́ ² ³e±Õ¹¥»D³
¶[ °Å ² d* É
Ü ² 'U ²Û² °̧) ² [ ® Q ȬÊbS 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 Einband Modell
           γ imp = 25 K
 experimentelle Daten
 Zweiband Modell
           vF1=0.96   vF2=3.7
 Einband Modell
           γ imp = 427 K
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)v§jḿ 	u{u{¢£wo(w(­ u|v Ö  Ö 7
n't*o[u}{wvxn*'#nv{o[qu}̀  ur~̀ ± ² O¦Lí {ruup[q¡v{v0> ý ø ? ®)¢ Æuq'ox{*­ uOw Ö  Ö 7wp[q¡vy[n't*o[u}{wv{*wyxv§
mOw{q Ær~p[q*yxv{wyxq*{owz){}v{'{o[  Æq£{ox~u'~y[̀ {vxu}}   ruox		oxw  {oxw*n*'u{{ruupqv{v{Oyxn't*o[u}{w 
v{*'{ Æq£{ox~u*~yv{̀ t{o[	vxn'o¢£n'o'{wv:±²O?ð-Dí?wz
  |    7sup[q'u{¢£w{y{%§uḿ w{BÒ̧ 	vxyxupq'{u®*	©
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ÎoÔtõYÒ ÜkÝuI ê ÞUÐÀÞë-ìÕÔ ÞU÷kÜkð àUÐÏÐÓÑÀÐàKê àUÞUïMÜ;ÞUÞÔ ÕtÖ-Ü;ÕMßKìÕ ÕtÜ;ÕÞRì0ù ìâ ÑAï ê ÖÕtÜkàUÐÀÞUáâtÜ ê ÑÓÞ ê Ô áâÞÔtð Ý ê ÑÜ;ÐÓàRÜ;Õ ÒtÜ
ÛÝÒ ÕeÔ ÕtÖ-Ü;ÕÜkÝUõ ê -àù ÜkÝÒtÜ;ÕØ8ÐÜ{tÔ ÞR÷kÜkð àUÐÏjÐÓÑÓÐàKê à^ÐÓÞRàMÜ;ÐÀÕY ê |õLKÔtÝÒ ÐÓÜ ê ÖÕtÜkàUÐÀÞUÐÜkÝÔ Õ Ö Ü;ÐÓÕtÜkÝÔtÏÞRà ê Õ ÷"Ò ÐÜ ê ÔtõºÖ-ÝÔ ÕÒMÜ;ÐÓÕtÜ;ÞAKê ÔU-ÜkÝUÜ;Õã Ü;ÑÓÒtÜ;Þ ÜkÝ÷kùÔ ÕtÖ-Ü;ÕùÐÝÒØ D ÐÜkÝUÏAÜ;ÐtÖÐÓÑÓà^n:¯ØUÔtð Ý ê ÑÜ;ÐÊå
àRÜkÝ Ò ÐÜÔ ÕàRÜkÝâ ê ÑÏÒtÜ;Þ{ÔÕ"àRÜkÝUÜ;Õ¬ßeÝÐàUÐÀÞUáâtÜ;Õ¬ãtÜ;ÑÀÒtÜ;ÞHü/ ðAÜkÝUõÜkßeàRÜM8Ð ê ï ê ÖÕtÜkàRÜ;Õ(Ò ê ÝÞRàRÜ;ÑÓÑÓÜ;Õ B 
ù=Ü;ÐÓÞUÜ;ÕÜ;ÐÓÕtÜÔÞR÷kÜkð àUÐÏÐÀÑÓÐàKê à÷kùoÐÓÞUáâ Ü;Õ#QÔ Õ Ò B ê ÔtõØ
ö5ÐÝÒÒÐÜ ê ÖÕtÜkàUÐÓÞÐÜkÝÔ ÕtÖ2 ÞÔtð Ý ê ÑÜ;ÐÓàRÜ;Õ ÒtÜkÝf	óÐ9!Iu;è=åwé6ÜkÝUÏÐÓÕÒ Ô ÕtÖ-Ü;Õ`ÏAÜ;Ðß-ìÕ ÞUà ê Õ"àRÜkÝ î Ü;ïMðAÜkÝ ê àUÔtÝ
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8ÑÜ;ÐÓáâtõºÜ;ÑÓÒ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àUÐÏÐÓÑÓÐÓàKê à¬ïÐàÜ;ÐÓÕtÜkÝöÜ;áâ ÞRÜ;ÑõºÜ;ÑÓÒ ê ïMðjÑÓÐàUÔ ÒtÜgë-ìÕC< B ï î ÏAÜ;ÐÜ;ÐÀÕtÜkÝãtÝUÜeÔtÜ;Õt÷)ë-ìÕ B ** D ÷|ìâ Õ Ü
÷;Ô Þ Kê àR÷;ÑÓÐÓáâtÜ;Þ{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àRÜ;Õ ÒtÜ;Õ  Ô ÞRà ê ÕÒ ê Ï Ö-Ü;ÞÔ Õtß-Ü;ÕgÐÓÞRàkØ´ÎÏ ÏjÐÓÑÓÒ Ô Õ Ö¾eØ B ÷kÜ;ÐÖ-àÒ ÐÜ î Ü;ïMðAÜkÝ ê àUÔ Ý ê Ïâ4Kê ÕtÖÐÓÖ-ß-Ü;ÐàÒ ÜkÝoöÜ;áâ ÞRÜ;ÑÊå
õÜ;ÑÓÒÞUÔ ÞR÷kÜkð àUÐÓÏÐÓÑÓÐàKê àë-ìÕsë-ÜkÝÞUáâ ÐÜ;ÒtÜ;ÕtÜ;Õ D ì¡+ä ¢ ¡-óÐ9!Iu0è=åwé6ÜkÝUÏÐÀÕ Ò Ô ÕtÖ-Ü;ÕÐÀïo ìÕt÷kÜ;ÕàRÝ ê àUÐìÕÞRÏAÜkÝUÜ;ÐÓáâW£¥¤{£ B ØsÐà=ÞRàRÜ;ÐÓÖ-Ü;Õ ÒtÜkÝ D ìåJ ìÕt÷kÜ;ÕàRÝ ê àUÐìÕÐÀÕÒtÜ;Õ D ì¡ä ¢ ¡óoÐLIu0è=åwé6ÜkÝÏÐÓÕ Ò ÔÕtÖ-Ü;Õ¨ùÐÝÒÒ ÐÜÞUÔtåð Ý ê ÑÜ;ÐàRÜ;ÕÒtÜ Kò Ï´ÜkÝÖ ê ÕtÖÞRàRÜ;ïMðAÜkÝ ê àUÔtÝ ë-ìÕ`ûAü B ¾EþM 2ÒtÜ;ï öÜkÝUà Ò ÜkÝ ÝÜ;ÐÓÕtÜ;ÕMäóÐ9!I0è åwé6ÜkÝUÏÐÓÕ ÒÔ ÕtÖU
ê Ôtõûü¦Eñ¾Q 2CÒtÜ;Õ öÜkÝUà(ÒtÜkÝÝUÜ;ÐÀÕtÜ;Õ D ìóÐ9!Iu0è=åwé6ÜkÝUÏÐÀÕ Ò Ô ÕtÖU ê Ï Ö-Ü;ÞRÜ;Õ ßàkØ§8ÐÜé ê ÝÐ ê àUÐìÕ ÒtÜkÝ
ûAüåwöÜkÝUàRÜÐÀÕ)ÒtÜ;Õ D ì¡ä ¢ ¡óoÐ9!Iu0è=åwé6ÜkÝUÏjÐÓÕ Ò Ô Õ Ö-Ü;Õ|ë-ÜkÝÑJKê Ô õà¨ÑÓÐÓÕtÜ ê Ý¨ïÐà¨ÒtÜkÝ D ìåJ ìÕt÷kÜ;ÕàRÝ ê àUÐìÕØ¨ÜÖ-Ý©Kì-ÜkÝ[Ò ÜkÝ D ìåÜ;â ê Ñà¨ÐÓÕ|ÒtÜ;Õ¯é6ÜkÝUÏÐÓÕÒ Ô ÕtÖ-Ü;ÕÐÓÞUà:ÒtÜ;ÞRàRìsÖ-Ý©Kì-ÜkÝùoÐÝÒ|Ò ê Þð ê Ý ê ï ê ÖÕ ÜkàUÐÓÞUáâ Ü$ÐÖÕ ê Ñ
ÒtÜkÝ{öÜ;áâ ÞUÜ;ÑõÜ;ÑÀÒ ÞUÔ ÞR÷kÜkðàUÐÏÐÓÑÓÐÓàKê à=ì-ÏAÜkÝâ ê ÑÓÏ¬Ò Ü;Þ{ÞUÔtð Ý ê ÑÓÜ;ÐàRÜ;Õ ÒtÜ;Õ Kò ÏAÜkÝUÖ ê Õ ÖÞkØ ãªKÔtÝCÒ ÐÜ;ÞRÜ;Þ§tÐÖÕ ê ÑÐÓÞRà{Ò ê Þ
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ù ì-ÝUàUÑÓÐÓáâØ:8ÐÜ;ÞUÜkÝGI ÜkõÔ Õ Ò)ùÐÝÒ|ÐÀï
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ÎoÏ ÏÐÀÑÓÒ Ô ÕtÖó¾eØ B Ú î Ü;ïð́ ÜkÝ ê àUÔtÝ ê Ïâ4Kê Õ ÖÐÖ-ß-Ü;Ðà ÒtÜkÝ öÜ;áâÞRÜ;ÑõºÜ;ÑÓÒ ÞUÔ ÞU÷kÜkð àUÐÏÐÓÑÀÐàKê à ë-ìÕ ë-ÜkÝÞUáâÐÜ;ÒtÜ;ÕtÜ;ÕD ì¡ä ¢ ¡óoÐLIu0è=åwé6ÜkÝÏÐÓÕ Ò ÔÕtÖ-Ü;ÕØ
ÞUàUÐàUÔ ÐÜkÝUÜ;ÕYØ8ÐÜoÞUÔ ð Ý ê ÑÜ;ÐàRÜ;ÕÒtÜ;Õ F ÐÖ-Ü;ÕÞUáâ ê õºàRÜ;ÕÒtÜkÝ â ÜkÝUÖ-Ü;ÞRàRÜ;ÑÓÑàRÜ;ÕÌ	 ® 	 ¯ ¢ ® óÐ  I  è=åwé6ÜkÝÏÐÓÕ Ò ÔÕtÖ-Ü;ÕÞkØî ê Ï*eØ*§́ Ø§*×>̀ ÞUÐÓÕÒfÞRÜ;âtÝ¬Ô ÕàRÜkÝÞUáâÐÜ;Ò ÑÓÐÓáâØñ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ÎoÏ ÏÐÀÑÓÒ Ô ÕtÖï¾eØeÚA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àRÜkàkØ:8ÐÜ;ÞRÜ;Þ
é6ÜkÝâ ê ÑàRÜ;ÕùoÐÝÒnKÔtÏÑÀÐÊå
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ìÕt÷kÜ;Õ"àRÝ ê àUÐìÕtÜ;ÕÑÓÐÓÕ Ü ê Ý[ÏjÐÓÞ[÷;Ô ïPûAüåwöÜkÝàõKÔ Ý¨Ò ê Þ¨ÝUÜ;ÐÓÕtÜ$Ó:Ô óÐ9LIu0è ê ÕØ6ãªKÔ ÝW	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öKê âtÝÜ;Õ ÒõKÔtÝ D ìóoÐI0è%Ò ÐÓÜ'Ô ð Ý ê ÑÜ;ÐàUÔÕtÖ
ÏAÜ;Ð´Ü;ÐÓÕtÜkÝ{â4KìâtÜkÝUÜ;Õ î Ü;ïMðAÜkÝ ê àUÔtÝ ê ÑÓÞ{Ò ÐÓÜ ê ÕàUÐõºÜkÝUÝUìï ê ÖÕtÜÁå
àUÐÓÞUáâ Ü8ÛÝÒÕÔ Õ ÖÜ;ÐÓÕ ÞRÜkàR÷kà'ûAü"Úû   ùÐÓÝÒÒ ÐÜª @ óÐ9!I0è åwé6ÜkÝUÏÐÓÕ ÒÔ ÕtÖ8ÜkÝÞRà ÐÓï ê ÕàUÐõºÜkÝUÝUìï ê ÖÕtÜkàUÐÀÞUáâ
Ö-Ükì-ÝÒ ÕtÜkàRÜ;Õ  Ô ÞRà ê Õ Ò(ÞUÔtð Ý ê ÑÓÜ;ÐàRÜ;Õ ÒûAü§Ûû   ØÔ8ÐÜ;ÞCÏ´Ü;Ò Ü;ÔtàRÜkàÒ ê ÞÐÓáâ ê Ô áâsÐÓÕ# @ ¡Ñª¯ ¢ ¡óÐ9!I0è å(ÐÓÞáâtÝUÜ;ÐÀâtÜ;ÕÏAÜ;ÐCâtìâtÜ;Õn @ åJ ìÕ ÷kÜ;Õ"àRÝ ê àUÐÓìÕtÜ;ÕÒ ÐÜ²Ô ð Ý ê ÑÜ;ÐàUÔÕtÖsÜkÝÞRà`ÐÓï ê Õ"àUÐÓõÜkÝUÝìï ê ÖÕtÜkàUÐÓÞUáâfÖ-ÜÁå
ì-ÝÒ ÕtÜkàRÜ;Õ  Ô ÞRà ê Õ Ò ê Ô ÞUÏÐÓÑÓÒtÜkà¨Ô Õ ÒÒ ÜkÝ¨ûAü¤åwé6ÜkÝÑ ê ÔtõÒ ÔtÝáâÒtÜ;Õ ê ÕàUÐõºÜkÝUÝUìï ê ÖÕ ÜkàUÐÓÞUáâfÖ-Ükì-ÝÒ ÕtÜkàRÜ;Õ Ô ÞRà ê Õ Ò(ÐÓÕ(Ò ÐÓÜ;ÞRÜ;ÕsÐÓÞUáâ ÝUÜ;ÐÓâtÜ;ÕÏAÜkÜ;ÐÓÕ¿ÜÔU-à{ùÐÝÒØ¿ ê Õ ÐÀáâ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eÜ;ÑàRÜ;Õtå
ÜkÝÒtÜ
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¯U%äÔ Õ Ò2Ó:Ô¨ß-ìïïà
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ÎoÏ ÏÐÀÑÓÒ Ô ÕtÖê¾eØ*eÚ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àUÞRð ÝUÜ;áâtÜ;Õ ÒtÜ;Õ5öÜkÝUàRÜ;Õ õ KÔtÝ$	é D ìcÔÕ Ò F Ý;Ø"ÜkÝ¬û ü åwé6ÜkÝÑ ê Ôtõ
õLKÔtÝÒ ÐÜ;ÞRÜ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VŴ ~ VXbRq h \.eo
wv[va?e[V»¢LVXwv[vORrtr¥[¼z|VŴ q̀0VXe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rOZ[%SP?oOZVŴ h w ª ] û ^̀ VXwvq0VXe ³
q n ^̀ l̀ _-Y?V ~én _-̂v[W ê OZVŴ L̀VXO%z n ^̀ q0V
L!VXO%c?VŴ ẁvlm_-OZVXq0VXe-VXe)VXr p VŴmau[ n v̂VXeORr ì VŴ V̀XORl̀ _TWz]ORwvlm_0VXe Æ óÒuõñ¾If
n e-q u¡?¡6fÓn e-qÉrOZ[¢c?VŴmwvl̀ _-ORVXq0VXe0VXe í ORe ~ a?bRbRwvVXe0VŴvY.OZVXec?\.e±Ô óÕkõR¾ r
VWÅ ª ÃÃ ³mÖ²u¡ r
VWÅ n e-q
Í ¡ r
VWÅ ª Ã)Ð¤ í S] ³ V üop VŴ ÒRr
VXe'[vOZVŴv[W{eIj]L-L:ORbRq n e-YPÍ{ ¬ ORw[}q0VŴe-ORVXq0VŴvVXe0VŴvY?VW[vOwvl̀ _0VMVXORb ª×² r
VWÅ ³
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Energie-Transfer  [ meV ]
j]L-L:ORbRq n e-YÍ{ ¬0ðê \{lm_-a n0~ Y?VXb é\.w[VXw¥N]V n [̂ \̀.e0VXe-w p V h [̂ n rÒc?\.eKML@NO Q ì Q SñL!VXO¼VXORe0VŴÂVXr p VŴ àu[ n ½̂c?\.e
Æ óÈuȭ ò½f  û OZV í ORe ~ a?bRbRwVXe-VŴvY.OZV]L!VW[̂ éauY?[ kõRXò r
VWÅ	 û OZVÂa n wY?VWTW\?Y?VXe-V¥Ã)Oe-OZVMVXe[v_ éa?bZ[q0VXe+VXbRa?w[vOwvl̀ _0VXe
ì VXOR[̂ àuY n e-qIq@OZV½Y?VXw[̂ ÒRlm_0VXbZ[q-aû Ỳ?VXw[VXbRbZ[VXedÃORe-OZVXeVXe'[v_-a?bZ[VXe ORe0VXbRa?w[vOwvl̀ _0V ì VXOZ[̂ éauY?V?
q0VXwrtauY.e0VW[vOwvl̀ _0VXe je-̂vVWY n e0Y.wvw p V h [̂ n rwDc?\.edKPL:NO Q ì Q S6L!VXO Æ óÈuȭ ò½f Y?VWTWVXOZY?[W
N]VWL!VXeIq0VŴ]Oe h \._ éaûvVXe'[VXe n e-q+e-Ol̀ _'[vrtauY.e0VW[vORwvlm_0VXeIVXbRa?wv[vORwvl̀ _-VXe {[̂vV n-n e0Y h \.e@e[VkOe0VXbRa?w[vORẁ l̀ _0Vk{[̂vV n 
n e0Y¥rOZ[ p \.wvOZ[vORc?VXr í e0VŴvY.OZV én L!VŴv[̂mauY¥e-a?lm_0Y?VWz]OZVXwVXez|VŴ q̀0VXe û OZVPOe0VXbRa?w[vORẁ l̀ _0V½{[̂vV n-n e-YkL!VXw[VX_'[|a n w
TWzDVXO ì VXOZ[̂ éauY?VXe x q-OZVsOReÉj]L-L:ORbRq n e-YÄÍ{ ¬ Y?VXwv[̂ ÒRl̀ _-VXbZ[VXORe-Y?VWTWVXORl̀ _-e-VW[¢wvORe@q û OZVXwV h VXe@e0TWVXORl̀ _@e0VXeÌT n r
VXORe0VXeVXORe0VXe ì VXOZ[̂ àuYIL!VXO ¡o®̄ H¬ rtVWÅórOZ[MVXORe0VŴ ê a?bRL'z|VŴv[vwL-̂ V̀XOZ[V ª  ê ¤ ³ c?\.e ¡o® Í ² r
VWÅ n e-qT n r
a?e-q0VŴvVXeVXORe0VXew[̂ n0h [ n ^̀ OZVŴv[VXe#Pe[VŴ Ỳ?̂ n e-q x q0VŴkrtOZ[kT n e0VX_-r
VXe@q0VXe í e0VŴ Ỳ.OZV én L!VŴv[̂ àuYIY?̂ é\??VŴgz]OẐmq
û VŴtOe0VXbRa?w[vORẁ l̀ _0V ì VXOZ[̂ àuY#L!VXO ¡o®̄ H¬ r
VWÅÒVXe[z]ORl h VXbR[wvORlm_ErOZ[¥T n e0VX_-r
VXe-q-VŴ	VXr p VŴ àu[ n 	̂T n VXORe0VŴ
ô n a?ẁ OZVXbRa?w[vORẁ l̀ _0VXeÄÃ)ORe-ORV x zD\?L!VXO|q-OZV ê a?bZL{z|VŴv[vwL-̂vVXOR[V¢rtOZ[gw[VXOZY?VXe-q-VŴ	VXr p VŴ àu[ n ¥̂T n e-ORrrk[ n e-qOe
auL!VXbRbZVÍ{  a?e0Y?VWY?VWL!VXesORw[W
ê a?bZL'z|VW^v[vwL@^vVXOZ[V¸ r
VWÅ º i¸ fMº
¡ox Í ² ux¯ò
¡ox Í?Í ò
¡ox¯õu¡ òu¡
uxö¡u¬ Xòu¡
auL!VXbRbZVÍ{ uðuê a?bZL'z|VW^v[vwL@^vVXOZ[VDq-VXw)ORe0VXba?w[vORwvlm_0VXe ª ¼ ê ¤ x Æ ó÷uõ¯ò½f¥³ L!VWTXOZVX_ n e0Y.wvzDVXORwvVq0VW^ ô n a?wvOZVXbaH
w[vORwvlm_0VXe ª§ê  ê ¤ x Æ óUò|®W®W®<Xòu¡Âfg³ì VXOZ[^ éauY?VPL!VXO ¡Qõ¯H¬ r
VWÅñORetjL@_ éa?e0Y.ORY h VXOZ[c?\.eq0VW^DVXr p VW^`au[ n ^>
rMVWY?VXe-wvau[TsT n røORe0VXbRa?w[vOwvl`_0VXe ì VXOZ[^mauYc?VW^`_ éa?bZ[tw`ORl`_q0VW^ ì VXOZ[^mauY x q0VW^tq0VXrÕVXbRa?w[vORwvlm_0VXejPe[VXORb
q0VXws p V h [^ n rtw¢VXe[vw p ^`ORl`_'[ x e-a?_0VWT nUn e@auL@_ éa?e0Y.OZYÄc?\.eUq0VW^dVXr p VW^`au[ n ^X û VW^drtauY.e0VW[vORwvlm_0VjPe[VXORb
q0VW^kNV n [^v\.e0VXe-w p V h [^vVXe#b éau?[ÂÐ én l h wvlm_-b én wvwvVta n0~ q-ORV f \.e-q0\u8VXr p VW^`au[ n ^ÂT n  ûMn ^ml`_ í	ü [^`a p \.bRau[vOR\.e
q0VW^ ê a?bRL'z|VW^v[vwL-^`VXOZ[V ª§ê  ê ¤ ³ q0VXw ô n a?wvORVXbRa?w[vORwvlm_0VXe ì VXOZ[^`auY.w x zOZVw`OZVIORej]L@_ éa?e0Y.OZY h VXOZ[	c?\.eÌq0VW^
)VXr p VW^`au[ n ^PORe auL!VXbRbRVPÍ{  a?e0Y?VWY?VWL!VXeORw[ x b éau?[PwvOl`_ VXORe0V ê a?bZL{zDVW^`[vwL-^vVXOZ[V¥c?\.e ¡Qõ¯? r
VWÅ ~én ^ Æ ó
¡f VW^`rOZ[[VXbRe3j n w
q-OZVXwVXrÓ#VW^`[ h \.e-e'[VdVXORe0V f \.e@q0\)VXr p VW^mau[ n ^
c?\.e Æ Ç óùkõ¯õÄf LVXwv[vORrtr¥[
zDVW^`q-VXe)¸ W¡?¡uº 
òH¬ úûü ãåä3Ü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r PVWY?VXe-w`au[TsT n KML@NPO Q ì Q S x q-VXwvwVXe í ORY?VXe-wvl`_@a ~ [VXeÌw`l`_0\.eÌwvVXOZ[
b éa?e0Y?VW^vVXrøL!V h a?e-e'[	w`ORe-q x Y.OZL-[	VXw
~ én ^}q-OZVPÊ^`NPORQ ì Q>S|yÅ3VW^vL@ORe-q n e0YÂL@Owv_0VW^ h a n r e'[VW^`w n l`_ n e0Y?VXe ì V h a?e@e[ORw[|bZVXq-OZY.bORl`_¢q-a?wDj n0~ [^vVW[VXe
c?\.eÄa?e[vO ~ VW^v^`\.rtauY.e0VW[vORwvlm_0VW^M^`q-e n e0Y+L!VXO Æ ó ¬[õ¯+f ¸ ²?òHº  û OZVXwVXw¥ORe'[VW^vVXwvwva?e'[V+ow[VXr z n ^`q0V
ORr
Ða?_-r
VXe+q0VW^}c?\?^`bRORVWY?VXe-q0VXe+j]^`LVXOR[ n e'[VW^`w n lm_[W û auL!VXOz n ^`q0V h VXORe0Vk n0p ^`a?bZVXOZ[ n e-YÂY?V ~­n e-q0VXe x \?L'z|\._-b
a n-~ Y?^ n e-q¥q-VW^%q-VPVXe@e0VXw h a?bROZVW^ n e0Y]VXORe-V|w n-p ^`a?bZVXOZ[VXe@q0V éL!VW^vY.a?e0Y.w[VXr p VW^`au[ n ^¼c?\.e Æ  ¾UÍ f T n VW^
z}au^v[VXe+z éau^`V? û a?w-VX_-bZVXe+c?\.e  n-p ^`a?bZVXOZ[ n e0YkORe+Ê^mNO Q ì Q S6b éau?[wvORlm_+zDVXq0VW^q n ^`l`_VXORe-Vc?VW^`rORe-q0VW^v[V
Ñ n w[va?e-q-w`q-ORl`_'[V¢a?eq0VW^
0VW^mrtO h a?e[V x e0\ol`_q n ^ml`_Eq-a?w	0VX_-bZVXeq0VW^	z|VXORl`_0VXe¤s\{q-VXeEOr ÊD_0\.e0\.e0VXeo
w p V h [^ n r VW^ h b éau^vVXe)¸ W¡0Wºyx q@OZVPa?bw|r é\?Y.bRORl`_-VM^`wva?lm_0VXeIORe+0^`auY?V héa?r
VXe x w\.e@q0VW^`eL!VW^ n _'[D\u£!VXeL:au^a n0~
q-VW^w[vau^ h VXe ê {L-^`ORq-OwvOZVW^ n e-YdTWz]ORwvlm_0VXeÌq0VXeÃ)VXOZ[ n e0Y.wvVXbZV h [^`\.e0VXe n e-qq0VXeÉÊ^ ª­¬³ Ñ n w[ éa?e-q0VXe û VW^
VXr p VW^`au[ n ^`c?VW^`bRa n0~ q-VXw}6ORq-VW^`w[va?e-q0VXw|c?\.edÊ^`NPO Q ì Q S6ORróVXr p VW^`au[ n ^vL!VW^vVXOl`_ W¡?¡Âf Æ Éu¡?¡kf
VXe'[vw p ^mORl`_'[¥VX_-VW^	q-VXrq-VW^	w n0p ^`a?bZVXOR[VXe-q0VXeÅ3VW^`L@ORe-q n e0Y?VXeÃ n NO Q ì Q S \{q0VW^gK½NO Q ì Q S x a?bRw	q0VXrÓq0VXw
e@ORl`_'[8w n0p ^ma?bZVXOZ[VXe-q0VXeÉÃ)a?NPO Q ì Q SM û OZVXwV)VXr p VW^mau[ n ^vc?VW^`b éa n-~ VwvORe-qÌOejL-L@ORbq n e0YÍ{ ò q-au^`Y?VXw[VXbRbZ[W
Pr q-OZVdcoOZVW^ fkn ^vc?VXeÌL!VXwvwvVW^c?VW^vY.bZVXOl`_0VXeT nÌh é\.e-e0VXe x z n ^`q-VXeÌq-OZVd±ORq0VW^mw[ éa?e-q0Vsa n-~ q0VXeÌ±ORq0VW^
wv[va?e-q-wz|VW^v[ µ ñ@ñ L!VXO Æ ó u¡?¡f e0\?^`rtORVW^v[W ê ORVW^`q n ^`lm_z|VW^`q0VXeÌq-ORVdÅ3VW^`b éa n0~ Vdc?\.eÌKMNPORQ ì Q>S n e-qÃ n NPO Q ì Q S p ^ma h [vORw`l`_ n e n e'[VW^`wvlm_0VXORq0L@au^ x z}a?wta n0~ Y?^ n e-qq-VW^twVX_0^ éa?_-e-bORl`_0VXe í OZY?VXe-wvlm_-a ~ [VXeÉq-OZVXwVW^
Å3VW^`L@ORe-q n e0Y?VXe p bRa n wvORLVXbORw[W
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jL-L@ObRq n e0Y}Í{ ò{ð j n0~  µ ñ@ñ e0\?̂ r̀OZVŴv[V%6Oq0VŴ ẁ[va?e-q@wc?VŴ b̀ éa n0~ V3ORe½jL@_ éa?e0Y.OZY h VXOR[c?\.eÂq0VŴ)VXr p VŴ àu[ n ^c?\.e
½NPORQ ì Q>S  ó K x Ã nx Ãa n e@qdÊ̂X:r )VXObZL@ORbRqIẁ ORe-qda n wvY?VWz éa?_-bZ[V û OZ£VŴvVXe-TWVXe q-ORVXwVŴÅ3VŴ b̀ éa n-~ V
q@aûvY?VXw[VXbRbZ[W
û OZV!½NPO Q ì Q SDyÅ3VŴvL@ORe@q n e0Y?VXeñrtOZ[" ó Ê̂ x Ã n÷n e-qÏK z|VXORwVXeÈVXOe0Ve0VWY.au[vOZc?V f ^ én rtr n e0Y ~én ^
O_0̂vVXe±±ORq0VŴ ẁ[va?e@q-wc?VŴ b̀Ra n-~ L!VXOÂ_0\._0VXeUVXr p VŴ àu[ n v̂VXeÏa n0~x z éa?_0̂vVXe-qUq-VŴs)VXr p VŴmau[ n v̂c?VŴ b̀Ra n-~ q0VŴ
Ãa?NO Q ì Q SDyÅ3VŴ L̀@ORe-q n e0Y
VXORe0V p \.wvOR[vOZc?V f ^ én rtr n e0Y
TWVXOZY?[ x q0VŴrtOR[q0VXr 0VX_-bZVXeq0VŴ]z|VXORlm_0VXe ÊD_0\.e0\u
e-VXesVŴ h b éaûv[z]OẐ q̀̧ W¡0 º :r VXORbZL:ORbRq+c?\.e#jL-L@ORbRq n e0YkÍ{ ò wvORe-q û OÁ£VŴ V̀Xe0TWVXeq0VŴ±ORq0VŴmw[va?e-q-wc?VŴmb éa n0~ V
auL@Y?VWL@ORbRq0VW[ x zD\oq n m̂l̀ _¢Y?V h ^ én rtrk[VMÅ3VŴ b̀ éa n0~ VMq0V n [vbORl̀ _VŴ ẁvORlm_[vbROl̀ _¢zDVŴ q̀-VXe x q@OZVrtOR[Dq0VXróÊ_-\.e0\.e0VXe-a?eo
[VXOb h \?̂v̂vVXbROZVŴ [̀¼wvOe-qHe
q0VŴ û OÁ£!VŴvVXe0T hon v̂c?V}TWz]Owvl̀ _0VXe# ó Ãa n e-qgÊ̂ORw[3q-ORVXwVŴje'[VXORboq0VŴÊD_0\.e0\.e0VXe
VŴmwvORl̀ _'[vbRORlm_ x z|VXbRlm_0VŴga n-~ q-OZV í	ü ORwv[VXe0T¢q0VŴgz|VXORl̀ _0VXeEÊ_-\.e0\.e0VXe-r
\oq0VXeÄOReÊ̂ ǸO Q ì Q SDyÅ3VŴvL:ORe-q n e-Y?VXe
_@ORez|VXORw[W>egq0VŴ û OZ£VŴvVXe-T h{n ^̀ c?V|Ê̂$ÂÃ n c?VŴ ẁvl̀ _'z]ORe@q0VW[q0VŴ%Ê_-\.e0\.e0VXe-a?e'[VXORb x zD\._-Oe0Y?VWY?VXe¥Or n e'[VŴvVXe
VXr p VŴ àu[ n ^̀ LVŴ V̀XORl̀ _q-OZV û OZ£VŴvVXe-T h{n ^̀ c?VMwv[vaû h a?e-w[VXORY?[W û ORVXwVŴje-wv[vOZVWY¥̂ V̀Xw n bZ[vOZVŴ [̀|a n w}q0VXr ô n a?bROZ[vaH
[vORca?e-q-VŴvVXeÅ3VŴ b̀Ra n0~ q0VŴ% ª Æ ³  fÂn v̂c?V
c?\.eÊ̂ ǸPO Q ì Q SMeKML@NPO Q ì Q Sñz n ^̀ q0V	VWL!VXe ~ a?bRbRwPVXORe#w\.bRlm_0VŴ ª Æ ³ yÅ3VŴ b̀Ra n0~ L!VW\?L@a?l̀ _'[VW[>̧ ¹?¹.ºyx q0VŴ¥rOZ[Âq0VXr olm_z|VŴvVXeo8-VŴ r̀tOZ\.e0VXe'c?VŴ _̀-a?bR[VXeÄOReq-OZVXwVŴÂÅ3VŴ L̀@ORe-q n e0Y
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OReÄÑ n w`a?rtr
VXe-_-a?e-YIY?VWL-^`a?l`_'[gz]OZ^`q û a?_0VW^gbROZVWY?[kq@OZVtÅ3VW^`r n [ n e0Y e-a?_0V x q@audVXw¥w`ORl`_LVXOÊ^`NPO Q ì Q S
n rVXORe+z|VXOZ[VW^vVXwMol`_'zDVW^`VXw80VW^`rtOR\.e0VXe-w&ow[VXrË_@a?e-q0VXbZ[W
¤sOZ[[VXbw%¤sVXwvw n e0Y?VXe	q0VW^¼w p VWTXOR·@wvl`_-VXek éau^`r
V hé\.e@e0VXe éL!VW^vY éa?e0Y?V}T n ol`_'z|VW^vVXr	80VW^`rOZ\.e0VXe'c?VW^`_-a?bZ[VXe
q0VW[V h [vORVW^v[z|VW^`q0VXe0eIj]L@L@ORbRq n e0YPÍ{¯ÍORw[q-OZV½w p VWTXOZ·@w`l`_0V½ éau^`r
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% æò ^ ñoî õ ß\>d7 òeAf d þ îðÿ à ÿ Iö.9 õŴ íoîðóoñáòáó:ô õ ó î ÷ 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ñ ù±÷ î [ î ó"ñ õ÷  \ ó	 õ ó [̂lùu[ î \ ó ü í õŴlõ î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Ü"ÍÕ ^ Ü;Ô8öÐIÑ?ÝÞ ÖF×SØ"Ü?øCÍ ^ ÏÏSÍÃÕNM Þ ÒÕ Ï	Õ ^ ð Þ ÒÑ	Õ;Ü"ÍØ"Ö^×	Õ\Ñ X Õ^SÕ  ÕvÕ ^ ð1ÍÃÜAÜAÕ\ÎÃÜÐSÑSÏ`Ï	Õ ^ O ^`\ Û Þ Ò Þ Ü"Í \ ÑSØAùÕ;ç)Ü \?^ Ï	Õ ^
Ú\ÐSÒÕ\×?Ý\?^ ÍÃÒÕ\ÑNð Þ ÒÑ	Õ;Ü"Í*Ø"ÖF×	Õ\Ñ»¶Ü ^ Ð	ç)Ü"Ð ^ Í*Ñã{Õ;Ú\Ð	Ò Þ ÐSÙ?ÏSÍÃÕxÕ ^ ÑSØ"Ü ^ Ð	ç)Ü"Ð ^ ÌÕ\ØAÜ"ÍðQðÜ;Ô ô ÍÃÕð Þ ÒÑ	Õ;Ü"ÍØ"Ö^×	Õ\ÑX Õ^SÕ  ÕÍÑnËÌSÌIÍÎÏIÐSÑ	Ò·)ÔþØ"ÍÑSÏYÏSÐ ^ Ö^×YÏSÍÕ§O ^`\ Û Þ Ò Þ Ü"Í \ ÑSØAùÕ;ç)Ü \?^ Õ\Ñ(ÿ Þ ÐIØAÒÕ\×	Õ\ÑSÏYù \ Ñ Ï	Õ\Ñ 1 Õ;ø{Õ\ÍÎÍÃÒÕ\Ñ`Õ ^ Ñ ^ Õ^SÕ  Õ\Ñ(ÿ8ÒÕ;çÕ\ÑSÑ	Ú;Õ\Í*ÖF×SÑ	Õ;Ü;Ô¿º Ñ]ÒÐ	ÜAÕ ^ Ý0 ÌÕ ^ Õ\ÍÑIØAÜ"Íð1ð´ÐSÑ	ÒÚ\Ð1Ï	Õ\Ñcæ ^ ÒÕ;ÌIÑSÍØ"Ø"Õ\ÑWù \ ÑWM$ó¶ÑSÑ]Õ;Ü Þ ÎÔ (ÁÀÂÃ+
øÍ ^ ÏoÍÑ à \á Í â ã â ävå % Õ ^ ÌIÍÑIÏSÐSÑ	ÒÕ\ÑÕ\ÍÑ	ÕQç \ ð1ðcÕ\ÑSØ"Ð ^ Þ ÌIÎÃÕ Þ Ñ:Ü"ÍÃÙpÕ ^v^v\ ð Þ ÒÑ	Õ;Ü"Í*Ø"ÖF×	Õ{»)Ü ^ Ð	ç)Ü"Ð ^ ðQÍÃÜÏ	Õ\ðO ^v\ Û Þ Ò Þ Ü"Í \ ÑIØAùÕ;ç:Ü \?^ Ä ï &yÅUÅ  . ÐSÑ>ÜAÕ ^ × Þ ÎÃÌ ù \ Ñ * ï ·kõ ¹ õÌÕ \ Ì Þ Ö^×>ÜAÕ;Ü;Ô ËÐÆÕ ^ Ï	Õ\ð Õ  ÍØAÜ"ÍÃÕMå
^ Õ\ÑÍÑNÏSÍÃÕ\ØAÕ ^!% Õ ^ ÌIÍ*ÑSÏSÐSÑ	Ò´Ú;ø{Õ\ÍøvÕ\ÍÃÜAÕ ^ ÕÿSÍÑ	ç \ ð1ðcÕ\ÑIØ"Ð ^ Þ ÌIÎÕÿ»)Ü ^ Ð	ç:Ü"Ð ^ Õ\ÑXðQÍÃÜdO ^v\ Û Þ Ò Þ Ü"Í \ ÑSØAùÕ;ç)Ü \?^ Õ\Ñ;â ï &yÅTÅnÅQõÈÇ ¹. ÐSÑSÏ-   ï &yÅQõ ¹ · ¹ ÅnÅ . Íð ¾ Õ\ðcÛÕ ^ Þ Ü"Ð ^ ÍÑ:ÜAÕ ^ ù Þ ÎÎÉ[õÈ·
ËÊ * Ê Â cÔ ô ÍÃÕ\ØAÕÏ ^ Õ\Í»¶Ü ^ Ð	ç)Ü"Ð ^ Õ\ÑØ"ÍÑIÏXÚ\Ð ^ ÌÕ\Ø"ØAÕ ^ Õ\Ñ Ý0 ÌÕ ^ Ø"ÍÖ^×>ÜªÑ \ ÖF×ZÕ\ÍÑSð Þ Î(ÍÑ ¾ Þ ÌÕ\ÎÎÃÕ'·)Ô Þ ÐSÙ3ÒÕ\ÎÍ*ØAÜAÕ;Ü;Ô
»)Ü ^ ÐSç:Ü"Ð ^ O ^v\ Û Þ Ò Þ Ü"Í \ ÑSØAùÕ;ç)Ü \?^ ¾ Õ\ðcÛÕ ^ Þ Ü"Ð ^ ÌÕ ^ Õ\ÍÖ^×
ç \ ðÔIË ê  Ä ï &yÅ
Å½ . * Ê\·kõ ¹ l^å5ËÖ^×SØAÕ\Ñn»)ÛIÍ ^ Þ ÎÕ ;â ï &yÅ
ÅuÅQõÈÇ ¹. É[õÈ·tÊ * Ê\ÇtÌ å5ËÖ^×SØAÕ\ÑÄð \ ÏSÐIÎÍÃÕ ^ Ü    ï &yÅQõ ¹ · ¹ ÅtÅ . É[õÈ·uÊ * Ê\Íkõ ¹ 
¾ Þ ÌÕ\ÎÎÃÕu·)Ô±¸ÏÎ Þ ÒÑSÕ;Ü"ÍØ"ÖF×SÕ3»)Ü ^ Ð	ç)Ü"Ð ^ Õ\ÑÍÑNà \á Íâ;ã â\äØ \ øÍÃÕÏ	Õ ^ Õ\Ñ¯O ^v\ Û Þ Ò Þ Ü"Í \ ÑSØAùÕ;ç)Ü \?^ Õ\ÑZÐSÑIÏ ¾ Õ\ð]å
ÛÕ ^ Þ Ü"Ð ^ ÌÕ ^ Õ\ÍÖF×SÕ,¸ç \ ð1ðcÕ\ÑSØ"Ð ^ Þ ÌIÎÃÕ Þ Ñ:Ü"ÍÃÙpÕ ^v^v\ ð Þ ÒÑ	Õ;Ü"Í*Ø"ÖF×	ÕU»)Ü ^ Ð	ç)Ü"Ð ^ ÿtl^å5Ë ÖF×SØ"Õ\Ñ¶å5ð \ ÏSÐSÎÍÃÕ ^ ÜAÕ	»)ÛIÍ ^ Þ Î å
Ø"Ü ^ Ð	ç)Ü"Ð ^ ÐSÑSÏ Ì å5ËÖ^×SØAÕ\Ñ¶å5ð \ ÏSÐIÎÍÃÕ ^ ÜAÕ
»)Ü ^ ÐSç:Ü"Ð ^ Ô
ÑÐÓÒÑÐÔvÕ"PÖÕ×]ØÙÑ×]Ø Ú
ÛØ QÜÝ QÕ Ü ÙßÞNÕ×à"¤Ø ! Õ[Ù ÜÝá  Ú Õ  ÙÑ×ÙÑ×ÑÕ  Í ¹
_uâäã åæ ´èç æé[êQë ³ é[ê'ì½íîê'ï c/ðcj æ ð ë ñ½æé ´ ê c ïPæÑë ðòe íPæï µ ëé ³Pj ë ³ é[æï
ô ÍÕ á Õ\ÐSÜ ^v\ Ñ	Õ\Ñ:ÌÕ\ÐSÒÐSÑ	ÒØAÕ  ÛÕ ^ ÍðcÕ\Ñ:ÜAÕ Þ Ñkà \¿ó¿ôõ Ä}ö ó8á ÍâMã âävå % Õ ^ ÌIÍ*ÑSÏSÐSÑ	ÒÕ\ÑøCÐ ^ Ï	Õ\ÑÈÚ;øCÍØFÖF×	Õ\Ñ * ïuõ ¹ ~ÐSÑSÏ * ï ^Å- ð1ÍÃÜ§»¶Ö^× ^ ÍÃÜAÜTøvÕ\ÍÃÜAÕ\Ñ ù \ Ñ$÷ *è ÅQõ À  ÏSÐ ^ Ö^×	ÒÕ;Ù^ÝÐS× ^ Ü;Ôà ÍÃÕ ^ ÏSÐ ^ ÖF× ç Þ ÑSÑ}ÏSÍÕ¾ Õ\ðcÛÕ ^ Þ Ü"Ð ^ Þ ÌI×?ÝÞ Ñ	ÒÍÒçÕ\ÍÃÜÅÏ	Õ ^ ð Þ ÒÑ	Õ;Ü"ÍØFÖF×	Õ\Ñ»¶Ü ^ Ð	ç)Ü"Ð ^ Õ\ÑNÑ Þ ÖF×SÒÕ;øCÍÃÕ\ØAÕ\Ñø{Õ ^ Ï	Õ\Ñ$Ô ô ÍÕ`ÍÑ>ÜAÕ;Ò ^ Þ ÎÃÕ\Ñ¯º Ñ	å
ÜAÕ\ÑSØ"ÍÃÜÝÞ ÜAÕ\ÑXÏ	Õ ^ ð Þ ÒÑ	Õ;Ü"Í*Ø"ÖF×	Õ\Ñ X Õ^SÕ  ÕªøCÐ ^ Ï	Õ\Ñ]Ù^ÝÐ ^1 ÕªÕ\Í*Ñ	Õ\Ñ X Õ^SÕ  Ï	Õ ^ ð Þ ÒÑ	Õ;Ü"ÍØ"Ö^×	Õ\Ñv»)Ü ^ Ð	ç:Ü"Ð ^ Õ\Ñ]Ù^ÝÐ ^
Þ ÎÎÃÕ ¾ Õ\ðcÛÕ ^ Þ Ü"Ð ^ Õ\Ñ Þ ÐIØAÒÕ;øvÕ ^ ÜAÕ;Ü;Ô ô ÍÃÕ\ØAÕ ¾ Õ\ðcÛÕ ^ Þ Ü"Ð ^ Þ ÌI×?ÝÞ Ñ	ÒÍÒçÕ\ÍÃÜAÕ\Ñ1Ø"ÍÑIÏ]Õ  Õ\ðcÛ[Î Þ ^ ÍØ"Ö^×]Ù^ÝÐ ^ ðcÕ\× ^ Õ ^ Õ
à \¿óø Ä}ö ó8á ÍâMã{âä{å,ÐSÑSÏà \¿ó M?Ð Ä}ö óá ÍâMã âävå % Õ ^ ÌIÍÑIÏSÐSÑ	ÒÕ\ÑNÍÑËÌSÌIÍÎ*ÏSÐSÑ	Òx·)ÔÁÉQÏ Þ ^ ÒÕ\ØAÜAÕ\Î*ÎÃÜ;Ô#Í ^ ÏYà \á Í â ã â ä¥ð1ÍÃÜ´ÐSÑSð Þ ÒÑ	Õ;Ü"Í*Ø"ÖF×	Õ\Ñ-ù å5æ,ÎÕ\ðcÕ\Ñ>ÜAÕ\ÑU&yù ïúø ÿ]M?Ð$ÿSM Þ . ùÕ ^ Ï ÝÐSÑSÑ:Ü;ÿ6Ø \ ÑSÍð1ðWÜÏSÍÕº Ñ:ÜAÕ\ÑSØ"ÍÃÜ ÝÞ ÜÅÏ	Õ ^dX Õ^SÕ  Õÿ	ÏSÍÕCÚ\Ð ^ ç \ ð1ðcÕ\ÑIØ"Ð ^ Þ ÌIÎÕ\Ñ§l^åä»)Ü ^ ÐSç:Ü"Ð ^ ÒÕ\× Ý\?^ Õ\Ñ$ÿ¶ðQÍÃÜ{Ø"ÜAÕ\ÍÃÒÕ\ÑSÏ	Õ ^!% Õ ^ Ï ÝÐIÑSÑ:ÐIÑ	Ò
Þ Ì$ÿ[øÍÃÕÕ\Ø&ÍÑËCÌIÌIÍÎÏSÐIÑ	Ò3·)ÔÁÉNÙ^ÝÐ ^ à \¿óÃø Ä}ö óá ÍâMã â\ävåÅÐSÑSÏÄà \¿ó M6Ð Ä}ö ó8á Í*âã â\ävå % Õ ^ Ì[ÍÑSÏSÐSÑSÒÕ\ÑZÒÕ;Ú;Õ\ÍÃÒÜ
ÍØAÜ ñ ÏSÍÕTº Ñ:ÜAÕ\ÑSØ"ÍÃÜÝÞ ÜbÍØAÜÙ^ÝÐ ^û ÊüÅQõ Â±¹ ÐIÑ>ÜAÕ ^ × Þ ÎÃÌ½Ï	Õ ^Äá Þ ÖF×:ø{Õ\ÍØAÒ ^ Õ\Ñ	Ú;ÕÔ ô ÍÃÕkÍÑSç \ ð1ðcÕ\ÑSØ"Ð ^ Þ ÌIÎÃÕ Ì å»)Ü ^ Ð	ç)Ü"Ð ^ &y   . ÏIÍÃÕ\ØAÕ ^!% Õ ^ ÌIÍÑIÏSÐSÑ	ÒÕ\ÑQÕ  ÍØ"Ü"ÍÃÕ ^ Ü ÎÃÕ\ÏSÍÃÒÎÍ*ÖF×ÍÑQÕ\Í*Ñ	Õ\ð Ø"ÖF×Sð Þ ÎÃÕ\Ñ ¾ Õ\ð1ÛÕ ^ Þ Ü"Ð ^ ÌÕ ^ Õ\ÍÖ^×(ÿ:Ï	Õ ^Ø"ÍÖF×bð1ÍÃÜ Þ Ì[Ñ	Õ\×SðcÕ\ÑSÏSÕ ^ à \ å \ Ñ	Ú;Õ\Ñ>Ü ^ Þ Ü"Í \ Ñ û Ú\ÐÄÜ"ÍÃÕ;Ù3Õ ^ Õ\Ñ ¾ Õ\ðcÛÕ ^ Þ Ü"Ð ^ Õ\ÑZùÕ ^ Ø"ÖF×IÍÃÕ;ÌSÜ;Ô ô ÍÃÕ ¾ Õ\ð1ÛÕ ^ Þ å
Ü"Ð ^ Þ ÌI×?ÝÞ ÑSÒÍÃÒçÕ\ÍÃÜ&Ï	Õ ^ ÍÑ	ç \ ð1ðcÕ\ÑIØ"Ð ^ Þ ÌIÎÕ\Ñl^åä»)Ü ^ Ð	ç)Ü"Ð ^ ùÕ ^ ×?ÝÞ ÎÃÜØ"Í*ÖF×ÈÍð ^ Õ\ÍÑ	Õ\Ñà \á Íâ;ã âäß¦:Ð Þ ÎÍÃÜ Þ Ü"ÍÃù
ÒÎÃÕ\ÍÖF×nøCÍÕÏSÍÕXÍÑ	ç \ ðQðcÕ\ÑSØ"Ð ^ Þ ÌIÎÃÕ Ì åä»)Ü ^ Ð	ç)Ü"Ð ^ Ô]ÎÄÍÜ Þ Ì[Ñ	Õ\×SðcÕ\ÑSÏSÕ\ð~à \ å ü Õ\× Þ ÎÃÜ 1 Õ\Ï \ ÖF×nøCÍ ^ ÏnÏSÍÃÕ\Ø"Õ ^
Õ\Ñ	ÒÕæ  ÍØAÜAÕ\ÑSÚ;ÌÕ ^ Õ\ÍÖF×Ú\ÐÜ"ÍÃÕ;ÙpÕ ^ Õ\Ñ ¾ Õ\ðcÛÕ ^ Þ Ü"Ð ^ Õ\ÑNÕ ^ øvÕ\ÍÃÜAÕ ^ Ü;Ô ô ÍÃÕuº Ñ:ÜAÕ\ÑSØ"ÍÜÝÞ ÜªÏ	Õ ^ ÍÑ	ç \ ð1ð1Õ\ÑSØ"Ð ^ Þ Ì[ÎÃÕ\ÑlFåä»¶Ü ^ Ð	ç)Ü"Ð ^ Ú;Õ\ÍÒÜvÌÕ\ÍIÏSÕ ^ à \í¬ý þ}ÿ M?Ð í¬ý í}ÿá Íâã âävå % Õ ^ ÌIÍÑIÏSÐSÑ	Ò`Õ\Í*ÑQÎ \ ç Þ ÎÃÕ\Ø!Î Þ Íð´ÐSðÿ¶Ø"ÍÃÕCùÕ ^ Ø"ÖF×:øCÍÑSÏSÕ;Ü
Þ ÌÕ ^ ÑSÍÖ^×>ÜWÌÕ\Í,Ü"ÍÃÕ;ÙpÕ ^ Õ\Ñ ¾ Õ\ð1ÛÕ ^ Þ Ü"Ð ^ Õ\Ñ(ÿØ \ ÑSÏ	Õ ^ ÑYØAÜAÕ\ÍÃÒÜ]ÐSÑ:ÜAÕ ^ × Þ ÎÃÌYù \ Ñ *|ï ÉøCÍÃÕ\Ï	Õ ^ Þ Ñ(Ô ô ÍÃÕMå
ØAÕ\Ø % Õ ^ × Þ ÎÃÜAÕ\Ñ øCÍ ^ ÏÙ ÝÐ ^ ÒÕ ^ ÍÑ	ÒÕ ^ ÕXà \ å \ ÑSÚ;Õ\Ñ>Ü ^ Þ Ü"Í \ Ñ	Õ\ÑYÑIÍÖF×:ÜøvÕ\ÍÜAÕ ^ ÌÕ \ Ì Þ ÖF×:ÜAÕ;Ü;ÿÏ \?^ ÜÑSÍ*ð1ðÜÏSÍÕº Ñ:ÜAÕ\ÑSØ"ÍÃÜ ÝÞ ÜÏ	Õ ^ »)Ü ^ ÐSç:Ü"Ð ^ ØAÜAÕ;Ü"ÍÒ1ÌIÍØ Ú\Ð ^ » ÝÞ ÜAÜ"ÍÃÒÐSÑ	ÒcÚ\Ð$Ôº ÑÈà \¿ó¿ôõ Ä}ö ó8á ÍâMã âävå % Õ ^ ÌIÍ*ÑSÏSÐSÑ	ÒÕ\Ñbð1ÍÃÜuù ïßø ÿM6ÐÈÐSÑSÏM Þ øCÍ ^ ÏZÙ^ÝÐ ^ Ò ^v\ ÆÕ1à \ å \ Ñ	Ú;Õ\Ñ>Ü ^ Þ Ü"Í \ Ñ	Õ\Ñ
Õ\ÍÑkævÍÑIÐÆ Þ ÐSÙªÏSÍÃÕv»¶ÐSÛ ^ Þ ÎÃÕ\ÍÃÜ"ÐIÑ	ÒNÌÕ \ Ì Þ ÖF×:ÜAÕ;Ü;Ô ô Þ Ø´ÍÑkà \á ÍâMã{âä ÒÕ;ÙJÐSÑSÏ	Õ\Ñ	Õ 	 
 å % Õ ^ × Þ ÎÃÜAÕ\Ñ
øCÍ ^ Ï ð1ÍÜZØ"ÍÑ	çÕ\ÑSÏSÕ ^ à \ å \ ÑSÚ;Õ\Ñ>Ü ^ Þ Ü"Í \ Ñ½ÌÕ\Í&ç¶ÎÃÕ\ÍÑ	Õ ^ Õ\Ñ ¾ Õ\ðcÛÕ ^ Þ Ü"Ð ^ Õ\ÑmÌÕ \ Ì Þ ÖF×:ÜAÕ;Ü;Ô/M?Õ\ÏSÍÃÒÎÍÖ^×mÌÕ\Í
à \¿ó M Þ Ä}ö ó8á Í*âã âävå % Õ ^ ÌIÍÑSÏSÐIÑ	ÒÕ\ÑNç Þ ÑIÑÄÏSÍÃÕ\Ø"Õ\Ø 	 
 å % Õ ^ × Þ ÎÃÜAÕ\Ñ Ñ)Ð ^ Íð  \ Ñ	Ú;Õ\Ñ:Ü ^ Þ Ü"Í \ ÑIØAÌÕ ^ Õ\ÍÖF×ÅQõÈÇþ û sCÌÕ \ Ì Þ Ö^×>ÜAÕ;ÜÅø{Õ ^ Ï	Õ\Ñ$ÿ>ø \ ×SÍÑ	ÒÕ;ÒÕ\ÑÕ\Ø ÍÑQÏSÕ\Ñ Þ ÑSÏSÕ ^ Õ\ÑXà \¿ó¿ô õ Ä}ö ó8á Í*âã âävå % Õ ^ ÌIÍÑSÏSÐIÑ	ÒÕ\Ñ
Þ ÐSÖF×nÙ^ÝÐ ^ ÒÕ ^ Í*Ñ	ÒÕ ^ ÕXà \ å \ Ñ	Ú;Õ\Ñ:Ü ^ Þ Ü"Í \ ÑSÕ\Ñ ÌÕ \ Ì Þ ÖF×:ÜAÕ;Ü´øÍ ^ Ï\& û  Å Â±¹ ^^ . ÿÌIÍØWÏ	Õ ^¤¾ Õ\ðcÛÕ ^ Þ Ü"Ð ^ å
ÌÕ ^ Õ\ÍÖF×(ÿSÍ*ÑZÏ	Õ\ðÀÏSÍÕ\ØAÕ\Ø % Õ ^ × Þ ÎÜAÕ\Ñ Þ Ð	ÙpÜ ^ ÍÃÜAÜ;ÿIðQÍÃÜªÏ	Õ ^ Ú\Ð ^V% Õ ^ Ù^ÝÐSÒÐSÑ	ÒQØAÜAÕ\×SÕ\ÑSÏ	Õ\Ñ ¾ Õ\ÖF×SÑIÍÃçÑSÍÖF×:ÜªðcÕ\× ^
Õ ^v^ Õ\ÍÖ^×>Ücø{Õ ^ Ï	Õ\Ñnç Þ ÑSÑ(Ô]º ÑtËÌSÌIÍ*ÎÏSÐSÑ	Ò·)ÔÁÉ Ø"ÍÑSÏ ÏSÍÃÕ X Õ^IÕ  ÍÑ:ÜAÕ\ÑSØ"ÍÜÝÞ ÜAÕ\ÑtÏ	Õ ^ ð Þ ÒÑ	Õ;Ü"ÍØFÖF×	Õ\Ñ X Õ^SÕ  Õ
Ø \ øCÍÕ]Ï Þ Ø \ ÌÕ ^ Õ]ç ^ ÍÃÜ"ÍØFÖF×	Õ]ê	Õ\ÎÏ î ù \ Ñoà \ ó ø Ä}ö ó á Í â ã â ävåªÐSÑSÏà \ ó M6ÐÄ}ö ó á Í â ã â ävå % Õ ^ ÌIÍÑSÏSÐIÑ	ÒÕ\Ñ
ÍÑËCÌ[× ÝÞ Ñ	ÒÍÃÒçÕ\ÍÃÜÅù \ ÑbÏ	Õ ^V¾ Õ\ðcÛÕ ^ Þ Ü"Ð ^ Þ Ð	ÙpÒÕ;Ü ^ Þ ÒÕ\Ñ(Ô0]^ Ø"Û ^ ÝÐSÑ	ÒÎ*ÍÖF×nøCÐ ^ Ï	Õù \?^ Þ ÎÎÕ\ðûÏSÍÃÕZÍÑSç \ ð1ðcÕ\ÑSØ"Ð ^ Þ ÌIÎÃÕ»)Ü ^ ÐSç:Ü"Ð ^ ðQÍÃÜ<O ^v\ Û Þ Ò Þ Ü"Í \ Ñ ÍÑ\lFå X ÍÖF×:Ü"ÐSÑ	Ò
Ù^ÝÐ ^ Ï Þ Ø 	 
 å % Õ ^ × Þ ÎÜAÕ\ÑYÍÑÈà \á Í*âã âä ùÕ ^ Þ Ñ:Ü5ø \?^ Ü"ÎÍ*ÖF×oÒÕ\ð Þ Ö^×>Ü (ÁÀ,¹+ ÿ$Ï Þ ÏSÍÃÕ]ÍÑ	ç \ ðQðcÕ\ÑSØ"Ð ^ Þ ÌIÎÃÕÌ åä»)Ü ^ Ð	ç:Ü"Ð ^ Ú\ÐÒÕ ^ ÍÑ	ÒÕ
º Ñ:ÜAÕ\ÑSØ"ÍÃÜÝÞ ÜAÕ\Ñ Þ Ð	Ù3ø{Õ\ÍØAÜ;ÿ Þ ÎØªÏ Þ Æ1ð Þ ÑÄÍ× ^ Õ\ÍÑ	Õ\ÑævÍÑIÐÆ Þ ÐSÙÏSÍÕt»	Ð	Û ^ Þ ÎÃÕ\ÍÜ"ÐSÑ	Ò
Ú\Ð	ÒÕ\ØAÜ Þ ÑSÏ	Õ\ÑÈ×?ÝÞ ÜAÜAÕÔ á Ð ^ ÏSÍÃÕ\ØAÕWÌÕ\Í*Ï	Õ\Ñ»)Ü ^ ÐSç:Ü"Ð ^ Õ\ÑZø{Õ\ÍØAÕ\ÑÕ\ÍÑ	Õ\Ñ % Õ ^ Î Þ Ð	ÙÏ	Õ ^xX Õ^IÕ  ÍÑ:ÜAÕ\ÑSØ"ÍÜÝÞ ÜAÕ\ÑÍ*Ñ
ËCÌI×6ÝÞ Ñ	ÒÍÃÒçÕ\ÍÃÜvù \ ÑÏSÕ ^Q¾ Õ\ðcÛÕ ^ Þ Ü"Ð ^ Þ Ð	Ù ÿ:Ï	Õ ^ ð1ÍÃÜ{Ï	Õ ^ Ë Ñ \ ð Þ Î*ÍÃÕCÍÑ î  & *x. ç \?^`^ Õ\ÎÍÃÕ ^ Ì Þ ^ ÍØAÜ;Ô#oÕ ^ Ï	Õ\Ñ
ÏSÍÃÕÕ\Í*Ñ	Ú;Õ\ÎÑ	Õ\Ñð Þ ÒÑ	Õ;Ü"ÍØFÖF×	Õ\Ñ »)Ü ^ ÐSç:Ü"Ð ^ Õ\ÑZÙ^ÝÐ ^ ØFÍÖF×bÌÕ;Ü ^ Þ ÖF×:ÜAÕ;Ü;ÿ$Ø \ ç \?^v^ Õ\ÎÍÃÕ ^ Õ\ÑbÑ)Ð ^ ÏSÍÃÕWÍ*Ñ	ç \ ð1ðcÕ\ÑSØFÐ¶å
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8 + ̂7 $9;:7 ,.-<&=-?> 1 & 8 ) 1Ŵ &(,A@ \¿óÃø Ä}ö ó?B &*CDECGFIHJ+%,%)K@ \¿ó?L + Ä}ö óB &(CDEC3FIH
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S9 1W^
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81 ,O$ 1 _3& 1 90+%,.-<R vI1 &*R 1 $ 11 &*, f + 81 ,u' 7 ,.-H
^1 &*S9 vI1 & 8 &=- 1 ,u¯ ^ ),+%,%- V?\ ,u@ \<B & C D C F_3+¢$ 1 R 8 & 2Q251 , o v + ^ ) 1 , Bh1 + 8^`\ , 1 ,$ 1 +.-<+,.-<R 1g|4]1W^ & 251 , 81
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8 o vD\ $ 1 &}R&*S9u)%& 1Q¬ +%' V?1W^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Ü
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R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81 ,5#t'=> \ 9 \ ' 1 &*,%- 1P ^v\?^1 ,5+%,%)59%& 1W^ )%+ ^ S9 g & 1W^8 o
$ 1V?\?^ ) 7 RsX 1 '*) 1 &(,.- 1 RS9 7 ' 818sv + ^ ) 1 /? 7 )%& 1 ^ ^ &*R 87 '*'*& 81z1 &*, 1 _3+ P :7 '*'*&*- 1 ¯ ^ & 1 , 8 & 1W^ +%,.- 7 + PivI1 &(R 1 , o R&*,%)
)& 1 { ^ - 1 $,%&*RR 1 ) 1W^ Ó 8^1 + 1g0461W^ & 251 , 81 &*, 1 &*, 132 :7 + 1W^1 ,5X 1 '()  ,+ ^ RS9 vz1W^ &*, 81W^4-^18 & 1W^ $ 7u^ / Ð ,) 132
9& 1W^IV?\?^ - 1 R 81 '*' 81 ,n{ g0461W^ & 21 , 8 '*& 1 - 8£ R 1 ,.> ^1 S9 8 _3+ ^ Ó 8^1 + 1 $ 1 , 1 +%,)p) 7?2 & 8 R&*,%)Q,0+ ^£ce1f1g012 & 8
1 &(, 132Ò^1 _3& 4-^v\ > 1 , Ó 8^1 + V?1 > 8\?^ o ) 1W^ &*,) 1W^ Ó 8^1 + 1 $ 1 , 1 '*& 1 - 8 o ) 181 > 8 & 1W^ $ 7u^ /] 7 _ vz1 &) 1W^27 -<, 1 H
8 &(RS9 1 , ¬ 9 7 R 1 , ¬^v\?47 - 78 & \ ,R V?1 > 8\?^1 , m &*,ujH c &*S9 8 +%,.- 7 + PivI1 &(R 1 , o '(& 1 - 8 &(,) 1W^ Ò ¦ H{}$ 1 , 1 ) 1W^
^ ^ &*R 8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) 7 Rs&§¸ ^7 > 8\ - ^7?22 :+%$ 1W^N7 '*' 1Ec &*S9 8 +%,.- 1 , V?\ ,  &(,5) 1W^ Ò ¦ H{}$ 1 , 1£2 & 881 ' 8 /< 7 H
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Winkel ϑ  [deg]
A
#h$%$&*'*)%+%,%-¥Ë0/ Û ÎÏ 7 -<, 18 &*RS9 1 R ¬ 9 7 R 1 ,%)& 7 - ^7?22ÇV?\ ,d@ \<B &*CDECGFb$ 1 &  ^ ª  .¿  Ü Ë « /% 7 R:7 + 1W^1
Ï 7 -<, 18Pi1 '*)  v & ^ > 8 &*,O) 1W^ Ò ¦ H{s$ 1 , 1 +, 81W^1 &*, 132 ®&*,.> 1 '('W$ 1 _.:+.-<'(&*S9O) 1W^pª ? Ü« H c &*S9 8 +,.-./Nt& 1
¬sPi1 &*' 1 > 1 ,%,._ 1 &(S9%, 1 ,u)%& 1c &*S9 8 +%,.- 1 ,u) 1W^27 -<, 18 &*RS9 1 ,uÏ \<251 , 81 ) 1W^ @ \ H Ð\ , 1 ,u&(,O) 1 , Pi1W^v^v\<27 H
-<, 18 &*RS9a- 1W\?^ )%, 181 ,bÒ ¦ H{s$ 1 , 1 , Î*) P :+ ^[ª ? Ü« o,+ P :+ ^ª   Ü« +%,).- P :+ ^[ª ? Ü« /£t& 1d2 & 8 # o D +%,)
F±- 1 > 1 ,%,%_ 1 &*S9%, 181 ,u- ^7 + 1 ,uD 7 '=> 1 ,TR· 2 $ \ '*&(R& 1W^1 ,¢)%& 1 Ó 8^1 +&*, 81 ,R& 8 :78 $ 1 &  n^ Z L :7 ,%- 1 ) 1W^
D 7 '*> 1 ,\+%,%))& 1 +.- 1 9;:\?^ &=-?> 1 & 8 Z	DE+%S9R 87 $ 1 \) 1W^ 9& 1W^ - 1 _ 1 &*- 81 , Ó 8^ +.> 8 + ^1 ,u_3+w) 1 ,u)+ ^ S9T)%& 1 R 1
Ó 8^ +.> 8 + ^1 , 1W^ _ 1 +.- 81 , 27 -<, 18 &*RS9 1 , ce1f%1g|1 $ 1 _3& 1 9+%,%-<R vI1 &(R 1 ) 1W^1 , ×"1325461W^78 + ^V?1W^ ':7 + P1 o )%& 1 &(,
) 1 ,~#$%$&*'*)+%,.- 1 ,Ë0/Ë o Ë0/ é o Ë0/* Ü +%,%)~Ë0/*?- 1 _ 1 &*- 8 R&*,)/
Ð ,u#h$%$&*'*)%+%,%-qË0/Ëd&*R 81 &*,#+%RRS9%,& 88 ) 1 R 7 , ¬ +%' V?1W^4-^`\ $ 1 ,[$ 1 &  n^$ 1 R 8 & 2281 ,&§¸ ^7 > 8\ H
- ^7?22 R P :+ ^ >|' 1 &*, 1 ®&*,.> 1 'k&*,d#h$9":7 ,.-<&=-?> 1 & 8V?\<2 :7 + 1W^1 ,Ï 7 -<, 18Pi1 '*)- 1 _ 1 &=- 8 /{}RtR 81 '*' 8 R&*S9d9 1W^ H
7 +%R o ) 7 )%& 127 -<, 18 &*RS9 1 , ce1f%1g|1 _3+p) 1 ,q)%+ ^ S9) 7 R 27 -<, 18 &*RS9 1¬ 9 7 R 1 ,)%& 7 - ^7?22 Z	R/#$%$ /Ë0/ Û \
V?\?^ - 1 RS9' 7 - 1 , 1 , Ó 8^ +.> 8 + ^1 ,q_3+.- 1W\?^ ), 18£vI1W^ ) 1 ,n>:\ ,%, 1 , o v|\ $ 1 &)%& 1 6+ \?^ ),+%,%- 2 & 881 '*R£) 1W^h7 ,.- 1 H
- 1 $ 1 , 1 ,~DE+%S9%R 87 $ 1 , 1W^P \ '*- 8 /
10 12 14 16 18 20 22 24 26 28
0
1
2
3
T = 2 K
2 T
1 T
µ0 H  = 0 T
HoNi2B2C
In
te
ns
itä
t  
[ 1
09  
M
on
ito
r 
]
Winkel 2Θ  [ ° ]
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#h$%$&*'*)%+%,%-Ë0/Ë0Î B1 + 8^v\ , 1 ,%)&§¸ ^7 > 8\ - ^7?2Q251E1 &*, 1W^ @ \<B &*CDECGFIH ¬^v\ $ 1 &*,#$9;:7 ,.-<&*-?> 1 & 8V?\<2 :7 + 1W^1 ,
Ï 7 -<, 18Pi1 '*)$ 1 & 1 &*, 1W^h×"1325461W^78 + ^eV?\ ,~  ^5/ ^1 & Pi1 '*)%&(,%)%+._3& 1W^81t27 -<, 18 &*RS9 1 Ó 8^ +%> 8 + ^1 ,OZ	D o
F+%,%)n{E\ 1 , 8 R 81 9 1 ,/
Û  »Ý}Þ ß	àNá â Nã ¼ á  àNä"å  á s á sEs}
 1W^tMN1W^ ' 7 + P ) 1W^7 ,.- 147  81 , Ð , 81 ,R& 8 :781 ,[) 1W^2Q7 -<, 18 &*RS9 1 , ch1f%1g|1 &*,#h$9":7 ,.-<&=-?> 1 & 8V?\<21g|81W^ H
, 1 ,`Ï 7 -<, 18P1 '*)  &*R 8 &*,W#$%$&*'()%+%,.-OË0/ é ) 7u^ - 1 R 81 '*' 8 o R \?P1W^ ,Y)%& 1 R 1 )+ ^ S9W) 7 RQ&*,W#$%$&*'()%+%,.-OË0/ Û
V?\?^ - 1 RS9%' 7 - 1 , 1q2Q7 -<, 18 &*RS9 1q¬ 9 7 R 1 ,%)& 7 - ^7?22¤1W^ >0':7u^ $ 7u^ R&*,)/ Ð ,u) 1 ,#$%$&('*)%+%,.- 1 ,[Ë0/Ë~+,%)Ë0/ é
v + ^ ) 1 ,O)& 127 -<, 18 &*RS9 1¨ce1f%1g|1 +,%)O&*9 ^1 _3+.- 1 9;:\?^ &=- 1 , Ð , 81 ,%R& 8 :781 , 2 & 8 ) 1 ,%R 1 '*$ 1 ,Dz+S9%R 87 $ 1 ,
- 1 > 1 ,,._ 1 &*S9, 18 /
0,0 0,5 1,0 1,5 2,0
0,0
0,2
0,4
0,6
0,8
1,0
A
T = 2 K
HoNi2B2C
In
te
ns
itä
t  
[I m
es
s. /
 I r
ec
hn
. ]
Feld  [ T ]
C
B
#$%$&('*)%+%,.- Ë0/ é ÎuX 1 '*) 7 $9;:7 ,.-<&=-?> 1 & 8 ) 1W^±Ð , 81 ,%R& 8 :781 , 7 +%R- 1v :7 9' 81W^½ce1f1g01V?\ , ) ^1 &w) 1W^ &*,
#$%$&('*)%+%,.-Ë0/Ë- 1 _ 1 &=- 81 , P1 '()%&*,%)%+%_3& 1W^81 , 27 -<, 18 &*RS9 1 , Ó 8^ +.> 8 + ^1 ,q$ 1 &]  ^5/
& 1Ð , 81 ,R& 8 :78EV?\ , ce1f1g # o ) 1W^ _3+n) 1W^£7 , 8 & Pi1W^v^v\<2Q7 -<, 18 &*RS9 1 , ¬ 9 7 R 1 & 2ÑB +%'*' P1 '*)Q- 1 9 :\?^8 o ,%& 228
2 & 8 _3+%, 1 9 21 ,%) 132 X 1 '()O$ 1 & Ü|¿×7 $T+%,%)O&(R 8 $ 1 &£ × +%, 81W^ 9 7 '*$) 1W^Bt7 S9 vz1 &*R- ^1 ,._ 1 / ce1f1g D
> 7 ,%,O& 2 X 1 '*).$ 1W^1 &(S9¢_ v &(RS9 1 , Ü|¿ +%,)W ¿  × $ 1W\ $ 7 S9 818¥vI1W^ ) 1 ,O+%,%)O> 1 ,%,._ 1 &*S9%, 18 _ vz1 & vz1 & 81 H
^127 -<, 18 &(RS9 1¥¬ 9 7 R 1 ,/+ ^ S9d)& 1 R 1 D 1 +.-<+%,%-<R 1g0461W^ & 251 , 81 >6:\ ,, 1 ,)%& 1 R 1¬ 9 7 R 1 ,d,&*S9 8 - 18^1 ,%, 8
vz1W^ ) 1 , o ) 7 R& 1 R&*S9d,+ ^ &*,n&*9 ^132Ð , 81 ,%R& 8 :78 R V?1W^ 9;:7 ' 8 ,&*Re+%, 81W^ RS9 1 &*) 1 ,/%{I&*,~#t, vE7 S9R 1 ,d) 1W^eÐ , 81 ,|H
R& 8 :78 ) 1 RtZ Ü?Ü <\HD ^7 -?-H ch1f%1g01 R> 1 ,%,._ 1 &(S9%, 18 ) 7 Rz#, vE7 S9%R 1 ,n) 1W^IPi1W^v^v\<27 -<, 18 &*RS9 1 ,p^ \<24\ , 1 , 81
) 1W^ @ \ HÏ \<251 , 81 /.¯$ 1W^ 9 7 '=$ V?\ , Ü|¿ ×Wv :7 S9%R 8Ice1f%1g F 7 , o \ $ 1W^ 9 7 '*$ V?\ , Ü|¿ Ë^ v & ^ )) 1W^ 6+ vz7 S9%R
R 81 &*' 1W^ +%,%)¨$ 1 & × &*R 8£1 &*, 1 Ó :788 &*-<+%,.- 1W^v^1 &*S9 8 /
+ ^ S9n)%& 1 R 1 { g0461W^ & 251 , 81 > \ ,%, 81 , 7 S9.- 1v & 1 R 1 , vI1W^ ) 1 , o ) 7 5)%& 127 -<, 18 &(RS9 1 ¯ ^ )%,0+%,.- 7 '*' 1W^ ) ^1 &
V?\?^ 9 1W^ - 1 R 7 - 81 , ¬ 9 7 R 1 ,¨' 7 ,%- ^1 &*S9 vz1 & 8 &=- 1 ¯ ^ )%,0+%,.- 7 +%R$&('*) 18 /|t& 1 $ 1W\ $ 7 S9 8181 ,X 1 '*) 1W^ o $ 1 &6) 1 , 1 ,
)& 1 Ó 8^ +.> 8 + ^1 ,&*, 1 &*, 7 ,%) 1W^ :+.$ 1W^ - 1 9 1 , o R 8 & 2251 , 2 & 8 _ vI1 &#t+%R, 7 9 251 ,~-<+ 82 & 8 ) 1 , V?\ ,OF 7 , 1 '*)
18q7 '©/ ª  <« - 1P +,%) 1 , 1 ,W® 1W^81 ,x:+%$ 1W^1 &*,ÎI6+ 2 1 &*, 1 ,`> \ ,%, 81[ce1f1g # 7 +%S9 \ $ 1W^ 9 7 '=$ V?\ , Ü|¿ Í ×
$&*R 18vE7 _3+ × $ 1W\ $ 7 S9 818dvI1W^ ) 1 ,Ì+%,%)_3+ 2 7 ,%) 1W^1 ,> \ ,%, 81ch1f%1g D¤,&*S9 8I\ $ 1W^ 9 7 '=$ V?\ ,
 ¿  × , 7 S9.- 1v & 1 R 1 , vI1W^ ) 1 ,/sD 1 &:7 + 1W^1 ,aÏ 7 -<, 18Pi1 '*) 1W^ , Ü|¿é ë0/1  ëý ¿ Í × >:\ ,%, 1 , ce1f1g01
, 7 S9.- 1v & 1 R 1 , vI1W^ ) 1 , o )%& 1 > 1 &*, 1W^ ) 1W^qV?\?^ 9 1W^ - 1 R 7 - 81 , Ó 8^ +.> 8 + ^1 , ª  Ü<é0¿  ?« _3+._3+ \?^ )%, 1 ,bR&*,%)/E{}R
1g &*R 8 & 1W^8e1 &*, 1 Ó 8^ +.> 8 + ^ Z	{E\ \ $ 1W^ 9 7 '=$ V?\ , Ü|¿é× o )%& 1 ) 7?2 & 8 )%& ^1 > 8h7 ,) 1 ,X 1 '().$ 1W^1 &*S9 7 ,%RS9%'*& 1  8 o
&(,n) 132ch1f%1g DÌ, 7 S9.- 1v & 1 R 1 , v & ^ )/0® \<2 :\ -<'*&*S9> 7 ,%,~)+ ^ S9)%& 1 R 1 $ 1 &*) 1 , Ó 8^ +.> 8 + ^1 ,n)%& 1 _ vz1 & 81
#$ vI1 &*S9+,.- V?\<2¤27 -<, 18 &*RS9 1 , ¬ 9 7 R 1 ,%)%& 7 - ^7?22 ) 7 9%&*,.- 1 9 1 ,%) 1W^ >|':7u^8tvz1W^ ) 1 , o ) 7 n)%& 1ce1f1g01
DÌ+,%)¨{a& 2¬ 9 7 R 1 ,%)& 7 - ^7?22 $&(R9 1W^ ,%&*S9 8 - 18^1 ,%, 8hvI1W^ ) 1 ,n> \ ,%, 81 ,/
Ï 1 RR+,.- 1 ,`$ 1 &e Kê0¿ê ^æ_ 1 &=- 1 ,& 2 B +%'*' P1 '*)w_3+RG:78 _3'*&*S9`_3+b) 1W^ > \<2251 ,%R+ ^7 $' 1 ,a)%& 1 $ 1 &*) 1 ,
&(,.> \<2251 ,%R+ ^7 $' 1 , Ó 8^ +.> 8 + ^1 ,/ Ð ,) 1 ,Q#$%$&('*)%+%,.- 1 ,Ë0/* Ü +,%)QË0/*?tR&*,%) 7 , 7 ' \ -_3+Q) 1W^ &*R>|+%RR& \ ,
$ 1 &  ^&§¸ ^7 > 8\ - ^7?2251£V?\ ,5@ \<B &(CDECGFu& 2 ®&*,.> 1 '=$ 1W^1 &*S9p Ü
32 
	 2 ?Ë  &*,#h$9;:7 ,.-<&=-?> 1 & 8
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ejl̀e.jle|kprfOeHjqs̀yszt|f4j4o{cHe.jq2jle]dHy2qsp4eHc \d._josf4jltqÒ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ÛÍí ÞÑ,×VÞÖbì yÕß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Ñ èÜ0çÝéÞÖ5ÔÞÖÞÖ¯âVã¹Ö  ä Ñ  Ð ÕÖÒÔ(Õ ä ÑG  Ð ÓÑ,Þe×VÞÖ~Ùæó/Û]ÔÑ,Þ$¨2ÑààÞeß0ÚÒÛßÝÛVá.ÞeàÞeßÀÔÞeß|¿ÞeßÝÐÒÑÖÔÕÒÖ×VÞÖºZY
º ¢ []\_^a`cbedaf 7~7hgji b)kml ï bel_k)dnfofod#9;)b)dnk)pkrqlXs ï l=;<>utwvxdasmyX\<;X`ztQv{dq;
áÑ,àPxõî *á"ô
{<ßôm|§ãôYó§'TÖÛVéÞÀÔÞá&ì yÕßLÔÑ,Þ ­ ÕÜà0ÛVÖÔÒÜ0ÔÑçzéÍàÞ?ãVÚà0Ñá@ÛVÓ,ÞÖ]1Þeß0à.ÓÑ,Þe×VÞÖqôëÑ,ßzÔÉÑéßÝÞÜÝÕÚßÝÛVÓ,ÞÑàÞÖÔÞ y¡ ÐÞeß0×¹ÛVÖ×¹ÜàÞá.ÚÞeßÝÛà0ÕßLÑá ëæÞÜ0ÞÖÍà0ÓÑ¬çÝéÞÖªÔÕßzçÝéTÔÞÖ]ÔÞ¨/ÞÖÖÞÜ è ê ÛåàãVßÔÞÜBá@Û×¹ÖÞ èà0Ñ¬Ü0çÝéÞÖTx è {<ÓÞá.ÞÖÍà0ÜPÐÞÜà0Ñá@áPàeÙ ® Ö6|¿Þeß0ÐÑÖÔÕÖ×VÞÖ6á@Ñ,à!Ü0à0Ûß0å6âVã¹árãVÚà0Ñá@ÛVÓ,ÞÖÉ1Þeß0àBÛÐ¶ë^ÞÑçÝéÞÖÔÞÖ¨Ñ,ààÞeß0ÚÒÛßÝÛVá@ÞeàÞeßÝÖ]Ix îù<ß ïeïeï  3áÀæëÑ,ßÝÔÀåVÞÑÖÞP ÕÚßÝÛVÓ,ÞÑà0ÕÖ×Bá.ÞéßRÐÞeãVÐÒÛVçÝé¶àÞeàeÙó2Ñ,Þ"Ï§ÐßÝÑ,åVã¹Ü0ãâ è ¨/ãVß2}²åVãâ è *_éÞeãVßzÑ,ÞÍ ¢/Ü0Û×VàBì yÕßBÞÑÖªÜ0ÕÚßzÛVÓ,ÞÑ,àÞÖÔÞÜ. '3ÜàÞá&âVãVßÝÛVÕÜeô¿ÔÛ6ÜÝÑçÝéªÔÑ,ÞÜ0Õ èÚÒßÝÛVÓ,ÞÑ,àÞÖÔÞ y¡ ÐÞeß0×¹ÛVÖ×¹ÜàÞá@Ú`ÞeßzÛà0ÕßâVÞeß0ßÝÑ¬Ö×VÞeß0àeô~ë^ÞÖÖ6á@ÛVÖ]á@Û×¹ÖÞeà0ÑÜ0çzéÞ@|¿ÞeßÝÕÒÖß0ÞÑÖÑ×¹ÕÖ×VÞÖÑÖÔÞÖ ÕÚßÝÛVÓ,ÞÑàÞeßRÞÑÖÍÐÒßÝÑÖ×VàeÙ ® á ê ÛVÓÓ
ÔÞeß^ãVß0åÛß0ÐÒÑÔÞåÛVÖÖ$ÔÛVÜÕÒÖá@Û×¹ÖÞeà0ÑÜÝçÝéÞ  ÔÕßÝçÝéx è {æÓ,Þá.ÞÖ¶àÞÞeß èÜ0Þeà í à.ëæÞeßÝÔÞÖ~ô¿ÔÑ,ÞÞÑÖªá@Û×¹ÖÞeà0ÑÜÝçÝéÞÜbã¹á.ÞÖ¶à.àßÝÛ×VÞÖ~ÙeV~}LëÑ,ßÝÔTÜ0Ñçzé¯ÔÛVÖÖT×VÞá yÛ]¨2Ó,ÞÑ¬çÝéÕÖ× v ÙØVØÛÐÜÞÖåVÞÖ~ôÒÔÒÑ,ÞéÑ,Þeß_Öã3çÝé"ÞÑ¬Öá@ÛVÓ~ÛVÖ×VÞe×VÞeÐÞÖbÑ¬Üàe¦
~BV~}#QTcj¿?  x(Ø L   ³ùØUá@Ñ,à î {(Ø L   ³ùØ pØVØÙØ
|¿ãVßzÛVÕÜ0ÜÞeà í ÕÖ×bì yÕßPÔÑÞÜÞÏ/ÕÜ0Ü0Û×VÞÀÑÜàeô
ÔÒÛ$Ü0ÑçzéÉÔÑÞ rw Â J  ä Ñ    Ð^è |¿Þeß0ÐÒÑÖÔÒÕÖ×"Ñá ÚÛßÝÛVá@Û×¹ÖÞ èà0Ñ¬Ü0çÝéÞÖ ­ ÕÒÜà0ÛVÖÔ$Ð`ÞBÖÔÞeàeôÔÛV } Ñáõá@Û×¹ÖÞeà0ÑÜ0çzé×VÞeãVßÝÔÖÞeàÞÖ ­ ÕÜà0ÛVÖÔ í ÕÜ yÛà í ÓÑ¬çÝéWÐÞeÞÑÖ©ÒÕVà§ëÑ,ßÝÔqÙó/ÞÜ?ëæÞÑàÞeß0ÞÖcáLÕ]ÔÒÑ,ÞÏÐÜÞÖå3ÕÖ×6âVã¹ÖV } cz¶.ÑáUÓ¬ÑÖÞÛß0ÞÖ(^Þeß0ÞÑ¬çÝécÜ0ÞÑÖ~ô<ÔÛVÜ?éÞÑ,VàÀÔÛÉÔÑ,Þ|¿ÞeßzÕÖß0ÞÑÖÒÑ,×¹ÕÖ×¹ÜåVã¹Ö í ÞÖÍàßÝÛà0Ñã¹Ö6éÑÖßÝÞÑçÝéÞÖÒÔ×VÞeßÝÑÖ×WÜÞÑÖ6áLÕôÄÐ`Þ í ÑÞé¶ÕÖ×¹ÜëæÞÑ¬ÜÞ@ÔÑ,Þ?bã¹á.ÞÖ¶àÞÀÖÕßÜÝçÝé¶ë^ÛVçzébë^ÞçÝéÜ0ÞÓ,ëÑ,ß0åVÞÖqÙ® Ö Ï§ÐÐÒÑÓÔÒÕÖ× ØVØÙ v Ü0Ñ¬ÖÔ ÔÑ,Þ Ü0ÕÚßzÛVÓ,ÞÑ,àÞÖÔÞÖ y¡ Ð`ÞeßÝ×¹ÛVÖ×¹ÜàÞá.ÚÞeßÝÛà0ÕßÝÞÖ âVÞeßÝÜ0çÝéÒÑ,ÞÔÞÖÞeß
r J J ä Ñ    Ð^è |¿Þeß0ÐÒÑÖÔÒÕÖ×VÞÖWÑÖ$Ï§ÐÒé yÛVÖ×¹Ñ,×VåVÞÑ,à/âVã¹áÎÞE`Þeåà0Ñ,âVÞÖÔÞ@¨/ÞÖÖÞÜ è ê ÛåàãVß!×VÞ í ÞÑ,×VàeÙó2ÛV~}TÑÖ:ÚÜÞÕÔã3¶ÕÒÛß0àÞeßÝÖ yÛß0ÞÖ x/Áx Â J Á ä Ñ¬G  Ðæè |¿ÞeßÝÐÒÑÖÔÕÒÖ×VÞÖ:ÛVÕçzéaÔÕßÝçzé ¡ ÖãVßÝÔÒÖ¶ÕÖ× ÐÞeÞÑÖ©ÒÕVàë§Ñ,ßÝÔ~ôÑÜà§Ñáaß0ÞçzéÍàÞÖW ÑÓÔ"âVã¹Ö$ÏÐÐÑÓÔÕÖ×BØVØÙ v ~BV~}RîV Å} V~}RÑÖÏ§ÐÒé yÛVÖ×¹Ñ,×VåVÞÑ,à_âVã¹ÖWÔÞeßó2Ñ Þeß0ÞÖ íÔÞeß ® ã¹ÖÞÖßÝÛVÔÑ,ÞÖÛVÖ×VÞe×VÞeÐÞÖTEã¡`ÞÖÞW¢2ÕÛVÔßzÛàÞzÙ
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Ï§ÐÐÒÑ¬ÓÔÕÖ×fØVØÙS£?¤Vh¥bâVã¹Ö¦  J   J ä Ñ¨§©§ª è¬« ÞeßÝÐÒÑÖÔÕÒÖ×VÞÖ ÑÖÿÏÐéa­ÛVÖ×¹Ñ,×VåVÞÑ,àWâVã¹á ÞE`Þeåà0Ñ,âVÞÖ ÔÞ® ÞÖÖÞÜ è ê ÛåàãVß°¯IÓ¬ÑÖå3Ü8±_ÕÒÖÔ~BVh¥2ã¹éÖÞ²ãVßÝß0Þeå¶à0Õß0ÞÖ³¯4´±2ÕÒÖÔÖãVßÝá@Ñ,ÞeßÝà/ÛVÕì^ÔÞÖÔÞ ® ÞÖÖÞÜ è ê ÛåàãVß¯¬µZ±RÑÖ"ÏÐéa­ÛVÖ×¹Ñ,×VåVÞÑ,àRâVã¹Ö$ÔÞeßó2Ñ Þeß0ÞÖ í ÔÞeß·¶lã¹ÖÞÖßÝÛVÔÑ,ÞÖ¸¯Eß0ÞçzéÍà0Ü±zÙ
ó2Û/ÔÑ,Þ_V ¥ è Ï§ÐÒÜÞÖå3ÕÖ×ô¡~BV ¥ ôÐ`ÞÑ¶á@Û×¹ÖÞeà0ÑÜÝçÝéÞeß)¹YÛVÛß0Ðß0Þçzé¶ÕÒÖ×§âVã¹á ÔÞ ® ÞÖÖÞÜ è ê ÛåàãVß=ÔÞeßmºr»½¼ è ¶iã¹ÖÞÖÛÐé ­ÛVÖ×VàeôëÕßzÔÞÑáß0ÞçÝé¶àÞÖ¾*
ÞÑÓ,ÐÑÓÔ@âVã¹ÖbÏÐÐÑÓÔÕÖ×PØVØÙS£@ÛVÕo¿VÞeßÝÔÞá ~2V ¥ ðL? Ñ¬ÖÀÏ§ÐÒé ­ÛVÖ×¹Ñ,×VåVÞÑ,àRâVã¹ÖÔÞeß ó2Ñ Þeß0ÞÖ í ÔÞeß¶iã¹ÖÞÖßzÛVÔÑ,ÞÖÀÔÛß0×VÞÜàÞÓÓàeÙ3ó/ÞeßRì8­ÕßRÔÑ,Þ2Ü0çÝé¶ë^Þeß0ÞÖ¾ÀÞÓ,àÞÖÞeßzÔ èÂÁ Ó,Þá@ÞÖÍàÞrº î Á ßôN|ãôóÃVôQ*RÐBÕÖÔ ® ÔBÚßzÛå¶à0ÑÜÝçÝéLåVã¹ÖÜà0ÛVÖ¶àÞÄÞeß0à¿âVã¹Ö~2VG¥zðL5ÞÖÍà0Ü0ÚßÝÑçzéÍà¿ÔÞeß¿ÑáÓÑÖåVÞÖÅ*
ÞÑÓ,ÐÒÑ¬ÓÔÞeß0åVÞÖÖ¶ÐÒÛèßÝÞÖÓÑÖÞÛßÝÞÖÆÀåÛVÓ¬Ñ,ÞeßÝÕÖ×^âVã¹ÖrVh¥qá@ÑàqÔÞáfÞEÞeå¶à0Ñ,âVÞÖPÔÞ ® ÞÖÒÖÞÜ è ê ÛåàãVß
ì­ÕßÔÒÑ,ÞÜÞ_ÀÞÓ,àÞÖÞeßzÔ èÂÁ Ó,Þá@ÞÖÍàÞVÙVh¥/âVã¹ÖÇ¦  J *_á  J ä Ñ¨§©§ªuÑÜ0à/Üà­ÛßÝåVÞeßPÛÐ×VÞÜÞÖå¶àeôqÛVÓÜ2ÞÜ!ÛVÕìO×VßzÕÖÔÔÞeßÔÞ ® ÞÖÖÞÜ è ÀåÛVÓÑ,ÞeßÝÕÖ× í ÕÞeßÝë^Ûß0àÞÖ@ëÅ­Ûß0ÞVÙZ¶pÖ.ß0ÞÑÖÞáÈ*_á ä ÑÉ§E©§ª]ÞEÊÑÜà0Ñ,Þeß0àYÞÑÖÞÌËÑçzéÍà0ÕÖ×2ÓÞÑçÝé¶àÞeßÍ$Û×¹ÖÞeà0ÑÜ0Ñ,ÞeßzÕÖ×ÞÖ¶à0ÓÛVÖ×ÔÞeß
ÎZÏ
ÐÝè Ï/çÝéÒÜÞwÑ Ø YQÒ òØ YZÓÕÔ ô~ëæã3ÔÕßzçÝéÔÑ,Þ.Üà0Ûß0åVÞ@Ï§ÐÒÜÞÖåÕÖ×?âVã¹ÖÇVh¥/ÐÞÔÑÖ×Và2ÜÞÑÖWåh­ã¹ÖÖÍàÞVôë^ÛVÜÖÞÔã3çÝé6Öã3çÝéÖÑçÝé¶à"Ü0çÝéÒÓ4­ÕÜ0Ü0Ñ×]ÐÞeëÑ,ÞÜ0ÞÖ#Ñ¬ÜàeÙRó/ÛVáÑ,à"ÖÑá@áPà°¦  J *_á  J ä ÑÉ§E©§ª ÞÑÖÞ×Àã¹ÖÔÞeßzÜàÞÓÓÕÖ×]ÑÖùÔÑ,ÞÜ0Þeß©æÞeàßzÛVçÝé¶à0ÕÖ×ÀÞÑÖÕÖÔë§Ñ,ßÝÔÑáaë^ÞÑ,àÞeß0ÞÖ$ÖÑçÝé¶àÔÑ¬ÜåÕà0Ñ,Þeß0àeÙÄÞÑ,àÞeßÝéÑ¬Ö"ÑÜàVh¥ âVã¹ÖØ¦  J   J ä ÑÉ§E©u§ª è« Þeß0ÐÒÑÖÔÒÕÖ×VÞÖ6á@ÑàPÔÞÖ]Ó,ÞÑçÝé¶àÞÖÙºr»½¼ è ¶lã¹ÖÞÖÚ¹=ßô ä Ô]ÕÖÒÔÚÀ3árÜà­Ûß0åVÞeß.ÛÐ×VÞÜÞÖåàeô¿ÛVÓÜPÞÜPÛVÕìE×VßÝÕÖÒÔÔÞÜå3Ó,ÞÑÖÞeß0ÞÖÔÞ ® ÞÖÖÞÜ è ê ÛåàãVßÝÜ í ÕÞeß0ë Ûß0àÞÖ6ëx­Ûß0ÞVÙ ® Ó,ÞÑçzé í ÞÑ,à0Ñ,×Ñ¬ÜàÔÑ,Þ@ó2Ñ Þeß0ÞÖ í.í ëÑÜÝçÝéÞÖÔÞÖ¶lã¹ÖÞÖßÝÛVÔÑ,ÞÖ"âVã¹Ö¾¦:ÕÖÔ ä ÔbÐÞ í Ñ,Þé¶ÕÒÖ×¹Üë^ÞÑÜÞÆ¹<ßã3ÔÞeßÀ3á ÛVÕ~ÛVÓÓ,ÞÖÔ"×VßÝãZ¿#ÜãÀÔÛ¡¿ÔÑ,Þ « ÞeßÝáLÕà0ÕÖ×ÖÛVéÞÓÑ,Þe×VàeôæÔÛ¡¿6ÔÑ,Þ"ÐÞeãVÐÒÛVçzéÍàÞeàÞWÜà0Ûß0åVÞÛV ¥ è Ï§ÐÒÜÞÖå3ÕÖ×ÔÕßzçÝé³Ü/ÖãVßÝÔÖÕÖ×¹ÜÞEÞeåàÞbéÞeß0âVãVß0×VÞeßzÕìOÞÖëÑ,ßÝÔ~Ùó/ÞeßPÑáõßÝÞçÝé¶àÞÖ×*
ÞÑÓ,ÐÒÑÓ¬ÔâVã¹Ö6Ï§ÐÐÒÑÓ¬ÔÕÖ×ØVØÙS£ÞÑ¬Ö×VÞ í ÞÑçÝéÒÖÞeàÞ@ÚÒÛßÝÛÐã¹ÓÑ¬Ü0çÝéÞ ÝÕÒÜ0ÛVá@á.ÞÖéÒÛVÖ×í ëÑÜ0çzéÞÖcÔÞeßÀÛVÕìÔÞÖcÔÞ ® ÞÖÖÞÜ è ê Ûå¶àãVßÖãVßÝá@Ñ,Þeß0àÞÖß*Þá.ÚÞeßÝÛà0ÕßÝÛÐÒÜÞÖå3ÕÖ×6ÕÒÖÔ(ÔÞeßÀó/Ñ<`Þeß0ÞÖ íÔÞeß¶lã¹ÖÞÖßÝÛVÔÑ,ÞÖ?ÐÞÜà­Ûà0Ñ,×Và_ÔÑ,ÞÜ0Þ « ÞeßÝáLÕà0ÕÖ×Ù?Äà­ÛVéß0ÞÖÒÔá~2Vh¥ ì8­Õß ÔÑ,Þ2Ü0çzéÍë^Þeß0ÞÖØº »½¼ è ¶iã¹ÖÞÖÀÚßÝÛåà0ÑÜ0çÝéÕÖÛÐÒéa­ÛVÖ×¹Ñ,×$âVã¹Ö³Ü/ÖãVßÝÔÒÖ¶ÕÖ×¹ÜÞÑÖNâX­ÕÒÜ0ÜÞÖ6ÑÜ0àeôYÑ¬ÜàLÔÒÑ,ÞÜÞeß Á ÑÖoâÒÕN¿bì­Õß{º î¹=ß.ÕÖÔ ä Ô~ôÄì8­Õß.ÔÑÞÀÔÞeßÁ ÑÖNâÕN¿LÔÞeß_á@Û×¹ÖÞeà0ÑÜ0çzéÞÖØ¹YÛVÛß0Ðß0Þçzé¶ÕÒÖ×@å3Ó,ÞÑÖÑÜàeôÔÞÕà0Ó¬ÑçÝé í ÕÞeß0åVÞÖÖÞÖ~Ùó2Û.ÑÖÔÞÖ"ÕÖ¶àÞeßÝÜ0ÕçzéÍàÞÖ¦  J   J ä ÑÉ§E©§ª è¬« Þeß0ÐÒÑ¬ÖÔÕÖ×VÞÖBÖÕß=ÔÑ,ÞRá@ÑàXº î"À3áÞÑÖÞÖÔÞÕà0ÓÑçzéÞÖ Á Ñ¬ÖNâÒÕN¿/ÐÞÑÔÞeß Á ÞeåàÞÛVÕìÔÑ,ÞÏ§ÐÒÜÞÖå3ÕÖ×BâVã¹ÖáVh¥ í ÞÑ,×Vàeôë§Ñ,ßÝÔÑÖ"ÔÑ,ÞÜ0ÞeßÔÞeßéa­ã¹çzéÜàÞãÄÞeßÝà_ì8­Õßj~BVh¥RÐÞeãVÐÒÛVçzéÍàÞeàeÙó/ÕßÝçÝé ÔÒÑ,Þ Á ÑÖ¶ÐÞ í Ñ,Þé¶ÕÒÖ× âVã¹ÖäÜ§ÖãVßzÔÖ¶ÕÒÖ×¹ÜÞEÞeå¶àÞÖÎÑÜ0àfÞÜá¾­ãV×¹ÓÑçzé~ô"ÔÑ,ÞåVh¥ è ÏÐÒÜ0ÞÖåÕÒÖ×aÛVÕçÝéì8­ÕßÓ,ÞÑ¬çÝé¶àÞº »½¼ è ¶iã¹ÖÞÖ í ÕàæÕÛVÖ¶à0Ñ< í Ñ,Þeß0ÞÖqÙ/ó2Ñ,Þ ® ßL­ãZ¿VÞ(ÔÞeß¸º »½¼ è ¶lã¹ÖÞÖÐÞÜà0Ñ¬á@á!àWë^ÞÜÞÖÍà0Ó¬ÑçÝé ÔÑÞ® Ñ,ààÞeß0ÚÒÛßzÛVá.ÞeàÞeß.Ñ Ø ÒLÔ ÕÖÒÔ$ÔÛVáÑ,à/ÛVÕÒçÝéÔÞÖ ä Ñ è © è ä Ñ è ÄùÑÖåVÞÓYÑÖÔÑÞÜÞÖ « ÞeßÝÐÒÑÖÔÕÒÖ×VÞÖ~ÙçÍ$Ûàà0éÞÑÜ2ÞeàÛVÓ Ù¨Ñ Ø ÎLÔ ëÑ,ÞÜÞÖÜ0çzéã¹ÖWìOßQ­Õé$ÛVÕìæÔÞÖ¸ÝÕÜÝÛVá@á.ÞÖéÛVÖ× í ëÑÜÝçÝéÞÖÔÑ,ÞÜ0ÞáèÄùÑÖåVÞÓ ô`ÔÞeßÆÝÕÒÜà0ÛVÖÔÜ0ÔÒÑçÝé¶àÞÕÖÔbÔÞeß§Ü0ÕÚÒßÝÛVÓ,ÞÑ,àÞÖÔÞÖ ­ÜÐÞeß0×¹ÛVÖ×¹ÜàÞá.ÚÞeßÝÛà0Õß/éÑÖ~ôÒÔÞeß/ÔÕßÝçÝé$ÔÑ,Þ Á ÑÖÍÐÞ í Ñ,ÞéÕÖ×@ÔÞeß « ÛßÝÑ¬ÛVÖ í ÔÞeß¶lã¹ÖÞÖßÝÛVÔÑ,ÞÖÐÞÓ,Þe×VàRëÑßÝÔ~Ù
ä ÛVçzé ÍbãVß0ã í ãâhÑ Ø YZÎZÔ åh­ã¹ÖÖÞÖ"Ñ¬ÖÀÛVÖ¶à0Ñ,ìEÞeß0ß0ã¹á@Û×¹ÖÞeà0ÑÜ0çÝé×VÞeãVßÝÔÖÞeàÞÖéÀÕÚßÝÛVÓ,ÞÑàÞeßÝÖ?ÕÒÖá@Û×¹ÖÞeà0ÑÜÝçÝéÞ « Þeß èÕÖß0ÞÑÖÒÑ,×¹ÕÖ×VÞÖ¯Üà0ÛßÝå¯ÚÒÛVÛß0Ðß0ÞçzéÞÖÔ5ëÑ,ß0åVÞÖqô=ëÑ,ÞWÔÛVÜ@ì8­ÕßÀìOÞeß0ßÝã¹á@Û×¹ÖÞeà0ÑÜ0çzéÞ « ÞeßzÕÖß0ÞÑÖÒÑ,×¹ÕÖ×VÞÖ(Ñ¬ÖÖãVßÝá@ÛVÓ,ÞÖÇÀ3ÕÚßzÛVÓ,ÞÑ,àÞeßÝÖÔÞeß ê ÛVÓÓÄÑÜàeÙ`ó2Ñ,ÞPÛVÖ¶à0Ñ,ìEÞeß0ß0ã¹á@Û×¹ÖÞeà0Ñ¬Ü0çÝéW×VÞeãVßÝÔÖÞeàÞWÀàßzÕå¶à0ÕßëÑ,ßzÔÔÕßÝçzébÔÛVÜÁ ÑÖ¶ÐßÝÑÖ×VÞÖ"ÞÑÖÞeß2ÕÖá@Û×¹ÖÞeà0ÑÜ0çÝéÞÖ « ÞeßÝÕÒÖß0ÞÑÖÑ×¹ÕÖ×.×VÞÜà­ãVß0àeÙh¶pá¤á@Û×¹ÖÞeà0ÑÜ0çzéÞÖ ® Ñ,ààÞeß2ÞÖ¶à0ÜàÞéÍà2ÞÑÖêë ã3çÝéhì¹Ù
ÏÐÐÑÓÔÕÖ×ØVØÙ Y ¤YÏ/ÖÍà0Ñ,ìEÞeß0ß0ã¹áÛ×¹ÖÞeà0ÑÜ0çzéÉ×VÞeãVßÝÔÒÖÞeàÞáÍbã¹á.ÞÖ¶àÞ"ÑÖÞÑÖÞeß « Þeß0ÐÒÑÖÒÔÕÖ× ¯IÓÑ¬ÖåÜ±/ÕÖÔÞÑÖìOÞéÓÞÖÔÞÜÍã¹á.ÞÖ¶àÛVÕìE×VßÝÕÖÔWÔÞeßãÀ3ÕÐÒÜà0Ñà0Õà0Ñ,ã¹ÖbÔÞÜ§á@Û×¹ÖÞeà0ÑÜ0çÝéÞÖÇ¶lã¹ÖÜ2ÔÕßÝçÝé$ÞÑÖWÕÖá@Û×¹ÖÞeà0Ñ¬Ü0çÝéÞÜ¯Eß0ÞçÝé¶à0Ü8±zÙ
¶iÖ@Ï§ÐÐÒÑ¬ÓÔÕÖ×LØVØÙ Y ÑÜ0à=Ñá ÓÑÖåVÞÖW*
ÞÑÓ,ÐÑÓÔPÞÑÖÞ_ÛVÖ¶à0Ñ,ìOÞeßÝß0ã¹á@Û×¹ÖÞeà0ÑÜÝçÝé.×VÞeãVßÝÔÒÖÞeàÞÀàßzÕå¶à0ÕßYÔÒÛß0×VÞÜàÞÓÓ,àeÙó/ÑÞÜÞuÀàßÝÕå¶à0ÕßëÑ,ßÝÔÛVÓÜÜ0ÕÚßÝÛVÓÞÑ,àÞÖÔ2âVãVßÝÛVÕÜ0×VÞÜÞeà í àeÙó/ÞeßYÏ§ÕÒÜà0ÛVÕÜ0çzéÞÑÖÞÜá@Û×¹ÖÞeà0ÑÜ0çzéÞÖã¶iã¹ÖÜ
ÔÕßÝçzéÞÑÖ¯ÕÖá@Û×¹ÖÞeà0ÑÜ0çÝéÞÜW¶lã¹Ö(Þeß í ÞÕ×VàÑÖ¯ÔÞeßÛVÖÍà0ÑìOÞeß0ßÝã¹á@Û×¹ÖÞeà0ÑÜ0çzéÞÖí/ßzÔÖ¶ÕÒÖ×$ÞÑ¬ÖÞ ê ÞéÓÜ0àÞÓÓ,ÞVô¿ëÑ,ÞÞÜÑá ß0ÞçÝé¶àÞÖ"*
ÞÑÓ,ÐÒÑ¬ÓÔcÔÛßÝ×VÞÜàÞÓÓ,àëÑ,ßzÔ~Ù^ó2ÕßzçÝéfÔÑ,ÞÜ/ÖÜJÃ3á@á.ÞeàßÝÑÞWÔÞeß¾Íbã¹á.ÞÖ¶àÞ6ëÑ,ßzÔ5ÞÑ¬Ö#ÓãVåÛVÓ,Þeßê Þeß0ß0ã¹á@Û×¹ÖÞeà0ÑÜ0áLÕÜ_Þeß í ÞÕ×VàeôÔÞeß_ÛVÕìYÔÑ,ÞÅÀÕÚßÝÛVÓ,ÞÑà0ÕÖ×BÜà0Ûß0åÀÚÒÛVÛß0Ðß0ÞçzéÞÖÔ"ë§Ñ,ß0åàeÙ
ÎZî []\_^a`cbedafïhï gji b)kmlXðbel_k)dnfofodñÛò)b)dnk)pkrqlXseðlXò_óutwvxdasmyX\_òX`ztQv{dnò
¶pÖ]|ã  ë Û J  ä Ñ¨§©§ªì4­ÛVÓ¬Ó,àÌVh¥ì­Õß í ÕÖÞéá@ÞÖÔÞ ë Û è ²ã¹Ö í ÞÖ¶àßÝÛà0Ñ,ã¹ÖÞÖÛÐqÙnÀãVÐÒÛVÓ¬ÔØVh¥§ÛVÕì<ÞÑÖÞÅ*
Þá èÚÞeßÝÛà0Õß?ÛÐ×VÞÜÞÖå¶àÑÜàeô=ÐÞÑ§ÔÞeß?ÔÑÞ$ÛVÖ¶à0Ñ,ìOÞeßÝß0ã¹á@Û×¹ÖÞeà0ÑÜÝçÝéÞí/ßÝÔÖÕÖ×6ÛVÕÜ0×VÞeÐÒÑÓÔÞeà?ÑÜàeô<ìJ­ÛVÓÓ,àVG¥Ð`ÞÑë^ÞÑ,àÞeß0Þeß ë Û è ÝÕÒÖÛVéá.ÞÜ0àÞÑÓ<ÛÐqÙa¶iÖ]ÏÐÐÑÓÔÕÖ×$ØVØÙõôÜ0ÑÖÔÔÑÞ°í/ßÝÔÖÕÖ×¹Ü0àÞá.ÚÞeßÝÛà0Õß0ÞÖÔÞeßLá@Û×¹ÖÞ èà0Ñ¬Ü0çÝéÞÖßÀ3àßÝÕåà0Õß0ÞÖªÕÖÔªÔÑ,Þ"Ü0ÕÚßÝÛVÓ,ÞÑ,àÞÖÒÔÞ ­Ü§ÐÞeß0×¹ÛVÖ×¹ÜàÞá.ÚÞeßÝÛà0Õß@ÑÖªÏÐÒéö­ÛVÖ×¹Ñ,×VåVÞÑ,à.âVã¹Ö¯ÔÞeß|§ã è²ã¹Ö í ÞÖÍàßzÛà0Ñ,ã¹ÖbÛÐ×VÞeÐÑÓÔÞeàeÙ
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Ï§ÐÐÒÑ¬ÓÔÕÖ×ØVØÙõôN¤í/ßzÔÖ¶ÕÒÖ×¹ÜàÞá.ÚÞeßÝÛà0ÕßÝÞÖâVã¹ÖÙ|ã  ë Û J  ä Ñ̈ §©§ª è¬« ÞeßÝÐÒÑÖÔÕÒÖ×VÞÖ6ÑÖTÏÐéa­ÛVÖ×¹Ñ,×VåVÞÑ,àâVã¹ÖùÔÞeßØ|§ã è ²ã¹Ö í ÞÖ¶àßÝÛà0Ñ,ã¹Ö÷ö¤À3ÕÚßÝÛVÓ,ÞÑ,à0ÕÒÖ×Vh¥]̄¬µZ±zô Á Ñ¬ÖÜÞeà í ÞÖà̄¬øÛ±ÕÖÔ#Ï§ÕÜ0ÐÒÑÓÔÞÖ̄¬ùÛ±@ÔÞeß ÐzèåVã¹áá.ÞÖÜ0ÕßzÛÐÒÓ,ÞÖ¾ÀàßÝÕå¶à0ÕßVGúJûeôçí/ßzÔÖ¶ÕÒÖ×¹ÜàÞá.ÚÞeßÝÛà0ÕßRÔÞeß ÐÝè Ñ¬ÖåVã¹á@á.ÞÖÜÝÕßÝÛÐÒÓ,ÞÖ¾À3àßÝÕåà0ÕßVçúüW̄4́±ÕÒÖÔØý è Ñ¬ÖåVã¹á@á.ÞÖÜÝÕßÝÛÐÒÓ,ÞÖÛÀàßzÕå¶à0ÕßVGúÂþ̄¬ÿã±zÙ
ó2Ñ,ÞBá@Û×¹ÖÞeà0Ñ¬Ü0çÝéÞÖ×À3àßÝÕåà0Õß0ÞÖWÑÖé|§ã  ë Û J  ä ÑÉ§E©§ªÿá@Ñ,àj÷ 3ò ÎZÏ ÐÒÑ¬ÓÔÞÖbÜÝÑçÝéWÐÞÑnV î Ò ò Ï ²ÛVÕÜÕÒÖÔ]Ü.­Ûàà0Ñ,×VÞȪ ÑÖTÔÞeß ä ­ÛVéÞâVã¹ÖÚV¤î Y ²̄IÔÑ,ÞÜLÑÜàBÛVȪ ÔÑ,ÞÜÞeßÀàÞÓÓÞÀÖÑ¬çÝé¶àLÔÕßÝçÝéTÞÑÖÞÏ§ÐÐÒÑÓÔÒÕÖ×ÐÞÓ,Þe×Và8±zÙe¶pȪ ÔÞeß ê ã¹Ó,×VÞ"ë§Ñ,ßÝÔ×VG¥BÑá Ü0çzéá@ÛVÓ,ÞÖ³²ã¹Ö í ÞÖÍàßÝÛà0Ñã¹ÖÜÐÞeß0ÞÑçzé3ò ÎZY ÷  3ò ÎZÏ âVã¹Ö³VG¥îî ²rÐÑÜÛVÕìãVG¥$î £ò Ï ² ÛVÕìE×VßÝÕÖÔ5ÕÖá@Û×¹ÖÞeà0ÑÜ0çÝéÞeß « ÞeßÝÕÒÖß0ÞÑÖÑ×¹ÕÖ×VÞÖ(Ñá ÛVÖ¶à0Ñ,ìOÞeßÝß0ã¹á@Û×¹ÖÞeà0ÑÜÝçÝé×VÞeãVßzÔÖÞeàÞÖÞÝÕÜ0à0ÛVÖÔPÛÐÒ×VÞÜÞÖåàeÙ ê ­ÕßY×VÞeßÝÑ¬Ö×VÞeß0Þ|ã è ²ã¹Ö í ÞÖÍàßzÛà0Ñ,ã¹ÖÞÖ.ÖÑáá!àöVG¥
ë̂ ÞÑ,àÞeßÝéÑÖLÛÐqôëæãVÐÞÑÔÒÑ,ÞáÀàÞÑ×¹ÕÖ×Ñá@á.ÞeßLåÓÞÑÖÞeß!ë§Ñ,ßÝÔ~ÙÄó/Û¡¿ÔÑÞØÀ3ÕÚßÝÛVÓ,ÞÑ,à0ÕÒÖ×"ÐÞÑæÔÑÞÜÞÖ ²ã¹Ö í ÞÖÍàßzÛà0Ñ,ã¹ÖÞÖTÞEÊ3Ñ¬Üà0Ñ,Þeß0ÞÖåÛVÖÖ~ôVÓÑÞe×VàYÔÒÛßÝÛVÖ~ôVÔÛ¡¿ÖÑçzéÍà¿á.Þéß=ÔÛVÜYâVã¹ÓÓ,Þ|§ã è Íã¹á.ÞÖ¶àæÑ¬ÖLÔÞÖ.ÛVÖÍà0Ñ,ìEÞeß0ß0ã¹áÛ×¹ÖÞeà0ÑÜ0çzéÞÖÞÀàßÝÕåà0Õß0ÞÖãVßzÔÖÞeàeÙó2Ñ,Þ ËÞBâÞEÊÑÖÍàÞÖÒÜ0Ñ,à­Ûà!ÔÞeß!åVã¹á@á.ÞÖÜ0ÕßÝÛÐÒÓ,ÞÖ6ÛVÖ¶à0Ñ,ìEÞeß0ß0ã¹á@Û×¹ÖÞeà0ÑÜ0çÝéÞÖÚÀàßÝÕå¶à0ÕßÑ¬ÜàÐÞÑYÞÑÖÞeß|§ã è ²ã¹Ö í ÞÖ¶àßÝÛà0Ñ,ã¹Ö$âVã¹ÖØ÷"î3ò Ó ÖÛVéÞÔÞeß ä ÛVçÝé¶ëæÞÑÜ0×Vß0ÞÖ í ÞVÙVh¥/ëÑ,ßÝÔWÛVÕçzéÑÖójÃ  	 J  ä Ñ̈ §8©§ª è¬« Þeß0ÐÑÖÔÕÖ×VÞÖ$ÛVÕìE×VßÝÕÖÒÔbâVã¹Ö6ÕÒÖá@Û×¹ÖÞeà0ÑÜÝçÝéÞÖ « ÞeßÝÕÖß0ÞÑÖÑ,×¹ÕÒÖ è×VÞÖcÑá ÛVÖÍà0Ñ,ìEÞeß0ß0ã¹áÛ×¹ÖÞeà0ÑÜ0çzé̄ ×VÞeãVßÝÔÖÞeàÞÖÀ3ÕÚßÝÛVÓÞÑ,àÞeßÛ̄zÍãVß0ã í ãâ è Ï§ÐÒÜÞÖåÕÖ×Õ±.éÞeßÝÛÐÒ×VÞÜÞeà í àeô<ÔÛÑÖóÃ ä Ñ̈ §©§ªõÔÒÑ,Þ6ÛVÖÍà0ÑìOÞeß0ßÝã¹á@Û×¹ÖÞeà0ÑÜ0çzéÞÚí/ßzÔÖ¶ÕÒÖ×¹ÜàÞá.ÚÞeßÝÛà0Õß×Vß.­ãZ¿VÞeßWÛVÓÜÔÑÞ6Ü0ÕÚßÝÛVÓÞÑ,àÞÖÔÞ ­ÜÐÞeß è×¹ÛVÖ×¹ÜàÞá.ÚÞeßÝÛà0Õß2ÑÜàeÙo¶pÖóÃ    J  ä ÑÉ§E©§ª è¬« Þeß0ÐÒÑ¬ÖÔÕÖ×VÞÖ"áÑ,à·º  î	¦@ô ë Õ$ÕÖÔ ë Û@ÑÜà§ÔÑ,Þ!Ï§ÐÒÜÞÖ èå3ÕÖ×âVã¹Ö̧ VG¥ÔÕßÝçÝéÔÑÞBÕÒÖá@Û×¹ÖÞeà0ÑÜÝçÝéÞÖº  »½¼ è ¶iã¹ÖÞÖ6Üà0Ûß0åÕÖ¶àÞeßÝÜ0çzéÑ,ÞÔÓÑ¬çÝé~Ùç¶iÖÉójÃ  ¦ J  ä Ñ̈ §©§2ª è« ÞeßÝÐÒÑÖÔÕÒÖ×VÞÖ6ëÑßÝÔVh¥PáÑ,àPë ÛVçÝéÒÜÞÖÔÞeß.ÕÖáÛ×¹ÖÞeà0ÑÜ0çzéÞeß « ÞeßÝÕÖß0ÞÑ¬ÖÑ,×¹ÕÖ×$Ó,ÞÔÑ,×¹ÓÑ¬çÝéÉÜ0Þéß.Ü0çÝé¶ë̂ ÛVçzéÛÐÒ×VÞÜÞÖåàeÙr¶iá À?Ã3ÜàÞá óÃ  ë ÕGJ  ä Ñ § © § ªrÐÒßÝÑçÝé¶àÔÑ,ÞÀ3ÕÚßzÛVÓ,ÞÑ,à0ÕÖ×cì ­ÕßÇ÷  3ò ÓZÏ ÔÛVÖÖÜãV×¹ÛßâVã¹Ó¬ÓÜà ­ÛVÖÔÑ× í ÕÜÝÛVá@á.ÞÖaÑ îZY.Ô ÙW¶pá À?ÃÜ0àÞá ójÃ  ë Û?J  ä Ñ § © § ª)åVã¹ÖÖ¶àÞfÐ̀ ÞeßÝÞÑ,à0ÜTÐ̀ ÞÑ?×VÞeßÝÑÖ×¹ÜàÞÖ ë Û è²ã¹Ö í ÞÖÍàßzÛà0Ñ,ã¹ÖÞÖ̄0÷fî
 ï ÎZÎ ±BåVÞÑÖÞÛÀÕÚßÝÛVÓ,ÞÑà0ÕÖ×bãVÐÞeßÝéÒÛVÓ,Ð]âVã¹Ö³Võî Øòõô×² á@Þéß.ÖÛVçÝé×VÞeë§Ñ,ÞÜÞÖë̂ ÞeßÝÔÞÖ̄IÜÙÏ§ÐÐqÙ Ï ÙS£ômÀ̀ Ùoô î ±zÙó/ÞeßÕÖ¶àÞeßÝÜ0çzéÑ,ÞÔÓ¬ÑçÝéÞ Á Ñ¬ÖNâÒÕN¿ÀÔÞeßÕÖá@Û×¹ÖÞeà0ÑÜ0çÝéÞÖ]º  »½¼ è ¶iã¹ÖÞÖëÕß èÔÞ2ÛVÕÒçÝé"ÑÖ°|ã  	 J  ä ÑÉ§E©§ª è¬« Þeß0ÐÒÑÖÒÔÕÖ×VÞÖÐ̀ ÞeãVÐÛVçÝé¶àÞeàeÙçÀ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